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MAINTENANCE? 
what’s that? 


With Yarway Impulse Steam Traps 


what little maintenance 
there is can be handled in a jiffy. There’s only one moving part 


a tiny valve 
When the trap must be cleaned or repaired, it can be done 


right in the line—in a matter of minutes 


Other YARWAY features 

Stainless steel—body and internal parts. 

Gets equipment hot in a hurry—and keeps it hot. 

Good for all pressures without change of valve or seat. 

Easy installation—small size, light weight. 

Non-freezing at low temperatures. 

Six standard sizes, /2°° to 2’’. 
Want proof of performance? Try a YARway Impulse Trap and 
Fine Screen Strainer FREE for 90 days in your own plant. For 
free trial or free catalog, write 


YARNALL-WARING COMPANY, 128 Mermaid Ave., Philadelphia 18, Pa. 
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This little valve 
only moving 
partina 
Yarway 
Impulse Steam 
Trap—floats on 
the condensate 
load. it gets 
equipment hot 
ina hurry 

and keeps 

it hot 


YARWAY IMPULSE TRAPS SOLD 
STOCKED BY 270 CONVENIENT 
INDUSTRIAL DISTRIBUTORS 
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A Quick Look 


at This Issue 


These handy digests permit checking |“ 
those articles you want to read first. 


WHAT’S AHEAD FOR JET FUELS 


Military Calls Jet Fuel Signals . . . Defense 

Department requirements mean spectacular gains 
in jet fuel demand during the next few years. Though 
two commercial airlines will have started turbo-prop 
service by the end of the year, military will dominate 
jet fuels pictures for years to come. JP-4 specification 
fuel overshadows other grades for the military, Page 


Kerosine or JP-4 for Commercial Jets 

his question is getting major consideration from 
everyone in aviation development. Both specifications 
are available and about the same cost in a given area 
West Coast prices will be somewhat higher than Gull 


Coast tags Page 112. 


Vapor-Phase Hydrodesulfurization . . . Jen 

years of plant operation show this process can be 
applied to cracked naphthas and light straight-run 
intermediates with a good payout, Cost estimates are 
compared with acid-treating and show favorable 1 
turns even if you presently have acid-treating facilities 
Performance data are presented for extensive commer 


cial operation Page 118. 


Absorption and Stripping Design . . . From 
the files of a process engineer comes this method 
for engineering accuracy in the process design of 
absorption and stripping units. Unlike other design 
methods, it treats the absorption and stripping systems 
as one unit. Part | gives the basis for the method 


Page 125. 


Foundations for Vertical Vessels . . . New 
thoughts and procedures for design of foundations 
for vertical vessels are always of help to the designer 
From a wealth of experience, the author presents a 
complete, well-reasoned treatment of this common 
design problem and offers time-saving tips never before 


publishe d Page 12 


97. 


= Now Turn the Page => 





A Quick Look at This Issue 





How to Determine Physical Properties for 

Complex Petroleum Fractions .. . | his artic\ 
vas prepared espee illy tor the oung ¢1 wer. Here 
molecular 


the method of obtainine 


propertie thermal properties et lor th pecial 


ubstances. The author lists the 


Learn now to use the characterization factor method 


ources to 


for the lurn to Page 136. 


prope rte 


Evaluating Economics by Nomograph .. . 
Economic calculations are now a part of most 


enginect rewular dut line author has answered the 


challenge f finding a rapid accurate method for 


making this type of calculation The article is a sample 


ileulation displaying the use of the nomograph for 


aluations. Page 139 


ecorerrnic ¢ 


Analyze investments With This Tool . . 


Here's a convement method for presenti 


’ 
0 


management the risks contingent on a proposed nvest 


ment. Using statistical methods, the author has deve 
and a useful nomograph on a typical 


Page 145 


oped risk curves 


the purchase ol 1 cOkING proce 


pr rbole thi 

Radioactivity——New Tool For Refiners .. . 

Radiation technology has come into its own as a 
brand new tool for refiners. Industrial applications ar 
clearly described from both the equipment and appli 
cation standpoint lo be really in tune with recent 
ou. Page 150 


developments, this is must” reading for 


a Houdresid Process Cracks Residua ... | sing 


equipment similar to Houdrifiow. this new 


method cracks heavy recycle was oil to extinction By 


converting crude residua to high quality distillate 
product the disposal of heavy fuels is taken care ol 


Novel process features 


electivity resulting from heavy 


eliminate the adverse effects on 


product metals in the 


feed, Page 155, 


Relaxation Methods in Refinery Design .. . 

Here's a new approach to handling the mathe 
matics involved in complicated refinery design prob 
lems. It's the “Southwell Relaxation Method” of com 
putation, which the author applies to a typical problem 
to demonstrate its application to refinery desien. This 
difficult engi 


procedure can be used solve many 


necrim problems without resorting to highe mathe 


matics. For an explanation w the method and an 


example of its use, turn to Page 157 


New Developments in Hydrogenation .. . 
Here is a review of the work done in Germany 
on catalytic pressure hydrogenation of petroleum It 
traces the development of new catalysts for this work 
nd gives an insight into the tremendous amount ol 


effort beim put forth im Wnproving their technology 


Page 161. 


Predicting Grease Viscosities . . . A nomo 
graph for calculating and predicting the apparent 


viscosity of greases at low temperatures is a us ful tool 


to the grease manulacturer Such a nomograph is 
pre sented in this article along with a de scription ol 
viscosity deter- 


the equipment used for an apparent 


mination. Page 165. 


How to Choose Materials of Construction for 

Ammonia Synthesis ~« The big problem 1s 
not how to make ammonia but how to prevent hy- 
drogen and nitrogen attack during the processing 
What types of metals will prove satisfactory for these 
What alloys should be used under 
Your answers on Page 169. 


severe services? 


various conditions? 


Hydrogen—tts Markets and Uses . . . Com 
pletion of the current expansion in catalytic re 
forming facilities will make available great quantities 
{ high purity hydrogen. Not all of it can be utilized 
or ammonia manufacture, since that field shows signs 
of oversupply. Here is a roundup of the market situa 


tion and the potential uses for this hydrogen. Page 171. 


Tide Water Modernizes Electrical System . . . 

Electrical power distribution systems must keep 
pact with other phases of refinery modernization and 
expansion, Here is the story of the modernization of 
the electrical system of a large West Coast refiner 
Many valuable tips starting on Page 173. 


How to Analyze DEA Solutions . . . Here are 

sore tips on how to keep tab on the diethanol- 
amine solutions used in hydrogen sulfide removal. The 
analytical studies made by this company indicate that 
there are many interfering ions which should be con 
sidered in setting up a testing schedule on rich and 
lean solutions. Page 177. 


Control Hazards in Confined Areas .. . Few 
tasks pose the number or variety of dangers en- 
countered by the maintenance man. His safety and 
that of others in the vicinity depend upon recognition 
of these hazards and the prompt application of safety 


practices Page 108. 


How Annual Reports Are Judged . . . |.as' 
month the author took you step by step through 
the intricate task of preparing your company’s most 
important yearly document—the annual report. In 
this, the concluding installment of his series, he gives 
some no-less-helpful hints on the good and bad ele- 


ments that crop up in annual reports. Page 211. 


Supply-Demand Balance Must Be Achieved 

- « » Major problems now facing industry man- 
agement concern both the current situation and the 
longer term outlook, Failure to pay proper aitention 
to supply-demand balance, thus causing temporary 
cluts, may Cause a long-range larmine Page 221. 


Texas Has New Labor laws... The Texas 

Legislature has adopted new laws on labor, un- 
employment compensation and other topics of major 
concern to the oil industry. Page 234. 
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Distillation Topics 
For July 


ARE YOU INTERESTED in distillation? If you 
are then be sure not to miss the July issue of the 
Perroteum REFINER 

We are bringing to you in that issue a group ol 
articles highlighting this important subject. New meth 
ods new approat hes new ce velopm«e nts new data all 
are included. There is a good one on empirical methods 
of calculating the slot area in bubble caps Then there's 
another on efficiencies and pressure drops in sieve 
columns. Also there will be presented a new method for 
computing the minimum stages for separations, You'll 
also want for your files a new approach to tray design 


We know you'll like them 


Symposium — 
And No Drinking 


WHAT IS A symposium? 

And did you notice that we did not mention the 
word yn f nium in the above para rraph on distillation 

Che words distillation and symposium are much 
closer related than most of us seem to realize, The 
word symposium comes from syn (with) and post 
drinking The refore the word means a drinking party 
Of course when we use the word symposium nearly 
every month we are referring to another definition a 
collection ol Opinions On a subject especially one such 
assembled and published by al prt nod al 

We will continue to have lor you a Syiiposium ora 
special ISStit each month And we'll try to keep them 
current and pick out the interesting subjects, If you 
have any pet topics you'd like to have us consider just 


advise 


Views and News— 


Readable, Valuable 


Capsuled information which readers found both 


interesting and valuable made its initial appeal! 
ance in March under the heading “A Quick Look 
at the Industry This Month,” with a subtitle hail 
ing it as “News and Views You Can Use.” Busy 
people—and oil men are busy men——like this type 
of data. There's no doubt about that 

With the groundwork well handled in previous 
issues, we present on pages 99 and 100 anothes 
compilation 

Get the habit of checking these items each 
month They are done by specialists in their fields 
who study current de veloprne nts and then present 
in compact, readable form bits of information that 
call for minimum reading time but frequently will 


offer views of value to you in your business 





A WORLD OF PRACTICAL KNOW-HOW 
in the design, engineering, construction 

and installation of complete refineries, 
individual processing units and 

refinery modernization 


UNITED STATES — Synthetic ammonic plont, pro- 


with 
ducing 180 tons of liquid ammonia per day 


CANADA ~ Complete refinery with capacity of ENGLAND — Larges! refinery in Britoin, 
capacity of 125,000 barrels per doy. 


23,000 berrels per doy 


Perroteum REFINER—!/ 
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What Foster Wheeler’s 


RLD-WIDE EXPERIENCE 


in petroleum processing 


means to you 


rm 
The sun never sets on Foster Wheeler petroleum 
processing plants. From U.S.A. to the Philippines — 
from England to South Africa — modern refineries 
and processing plants designed and installed by 
Foster Wheeler are producing, every day, high quality 
petroleum products for free-world consumption. 


During the past year, FW has placed in operation 
complete new refineries in U.S. A., South America, 
South Africa and the Philippines — plus many addi- 
tional processing units including the largest crude 
distillation unit ever built and the highest capacity 
fluid cat cracker in the world. Work is continuing on 
similar projects in Brazil, Venezuela, England, France, 
Spain, Bahrein, Canada and the U.S. A. These world- 
wide operations are conducted jointly by Foster 
Wheeler and their subsidiary companies in Canada, 


England and France. 


The experience which all of this represents is of 
vital importance to petroleum refiners everywhere. It 
means that virtually every forseeable design and con: 
struction problem has already been solved under a 
variety of conditions, Working with and training un- 
skilled labor in far countries has developed stream- 
lined and simplified construction procedures. And this 
specialized know-how is constantly being expanded, 
through research and development, to encompass the 
latest technological advances in the petroleum and 
chemical processing fields. 


This valuable experience can save you time, effort 
and expense in any phase of refinery design, construc- 
tion or modernization. Foster Wheeler Corporation, 


165 Broadway, New York 6, N. Y. 


FOSTER WHEELER 


SOUTH AFRICA — Complete refinery installation 


PHILIPPINES — Complete refinery with capacity 
— capacity, 15,400 barrels per doy. 


of 13,000 barrels per day. 


COLOMBIA, $. A. — Completely modernized re- 
finery with copacity of 30,000 barrels per day. 


For more data on advertised products, use Readers’ Service Cards, last page 








Infrared analysis helps Gulf to pipe “on spec” ethylene 
directly to consumers, without tankage or sampling 





There's no costly storage —no laborious sampling or 
blending before shipment of the high-purity ethylene 
produced at Gulf Oil's Port Arthur Refinery. Oper 
ators are certain that the plant stream is always 
“on spec’, as it runs from production directly to 
pipelines serving the ethylene-hungry industries of 
the Houston Sabine River Port Neches area 

One reason for such confidence in product quality 
is the L&N Infrared Analyzer that Gulf has installed 
to constantly monitor impurities in the ethylene 
stream. Should the sensitive Analyzer detect a pre 
determined percentage of impurity, operators can 
promptly divert “off spec’ stream before “‘on spec” 
product in the lines can be contaminated. 

Even though subjected constantly to the vibrations 
of a pipeline mounting, and electrical pick-up from 
pumps and compressors, the Analyzer checks consist 
ently with daily spectrometer analyses a tribute 
to the LAN instrument's all ‘round dependability. 


for more dete on advertived products, wee Readers’ Service Cords, last pege 


The Analyzer’s prominent role at Port Arthur is 
duplicated in many other successful applications of 
this versatile instrument. It’s measuring CO and 
CO, in the steel industry——SO, in H,SO, stack gas 
methane build-up in ammonia production — isobutane 
loss in petroleum. It may well be the yardstick you 
need in your own gas measurements. 

Our Applications Lab is staffed with specialists 
glad to discuss your use of infrared. Outline your 
requirements, without obligation, in the Infrared 
Analysis Data Sneet we'll mail on request. Or, just 
write for our Demonstrator, ‘How the L&N Infrared 
Gas Analyzer Works.”” The address is Leeds & 
Northrup Co., 4923 Stenton Ave., Phila. 44, Pa. 
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TURBINES FOR 
HIGH-SPEED COMPRESSORS 


SEDAAALASS SEAALEALIL 
6000 CPS 8000 CPS 000 CPS 


Nh. 


VIBRATION RECORD, inset, is obtained by exciting buckets. Peaks indicate QUIET ZONE —, 

resonent vibration response of buckets. For more relicble operation, G-E ) ‘ ot. oe, 

engineers confine bucket exciting f to’ ' " bet th ks. . = a | 
sd Se ween ine pean, =) eee ©0000 656860438 SOSE SE 


How G-E Engineers Locate “Quiet Zones” 
for Safer High-speed Turbine Operation 


When driving modern compressors and blowers, G-E high-speed 


turbines spin at operating speeds of 7000 rpm and up. At such 
speeds, if resonant vibration were not controlled carefully, bucket 


fatigue failure might result 


HERE’S HOW General Electric combats the problem: Natural 
vibration frequencies of the buckets on each new turbine rotor are 
determined with the special equipment shown above —an oscillator 
crystal pick-up, and high-speed level recorder. ‘Quiet zones” of 


minimum normal vibration are clearly revealed 


With this information available, the number of nozzles can be 


varied so that steam striking the buckets will create vibration 
thus making 


exciting frequencies only in these ‘‘quiet zones."’ By 
critical 


sure that steam-impact frequencies don’t coincide with 
natural frequencies, the chance of bucket failure is greatly reduced 


VIBRATION TESTING is one of many features that add to the reli 
ability of G-E high-speed turbines. For more information, contact 
your nearest G-E Apparatus Sales Office or write General Electric 
Company, Schenectady 5, N. Y ed 


Progre.s ls Our Most Important Product 


GENERAL @@ ELECTRIC 


TYPE DRV HIGH-SPEED MECHANICAL-DRIVE TURBINE 








Which of these 22 tube steels will give you 
maximum tube life per dollar? Ask the experts! 


This month's report is on: 2% CR -MO 
. > 


Has intermediate corrosion resistance in combina- 
tion with good creep strength and fair resistance to 
oxidation. For use at temperatures up to/1200° FP. in 
cracking coils, reforming units, heat exchangers, 
vapor line and hot oil piping, aod return-bend forg- 
ings for oil heaters. 

ONE OF 24 TIMKEN HIGH TEMPERATURE STEELS 


Carboa Sicromo 2 18-8 Ti 
Carbon-Mo, Sicromo 2% 16-13-53 
DM.-2 24% Ce-1% Mo. Si 25-20° 
Silmo Sicromo 3 25-12° 
DM 4-6% Cr.-Mo. 18-8 Stainless 535-15°* 
2% Cr-Mo. 46% Cr-Mo.Ti. 18-8 Cb 16-25-6°* 
* Available as seamless tubing on an experimental basis only. 
Not available as seamless tubing. 


— 





Flattened test of 10'A" 


VEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 





OR every high temperature application, there’s one 
Fri steel that gives you the best life-cost ratio. One 
steel best answers your particular set of temperature- 
pressure-corrosion-oxidation conditions. That's why the 
Timken Company makes the 24 different high tempera- 
ture steels shown in the box at left. 

To find the one best steel for each of your applications, 
ask the Timken Company metallurgists. They're experts. 
They know how to balance the various factors against 
cost—and recommend the analysis that gives you maxi- 
mum tube life per dollar of cost. They've been doing it 
for 20 years. And remember—regardless of analysis, you 
get uniform quality in every Timken® tube because we 
rigidly control quality at every step from melt shop 
through final inspection 

Put our “RSQ”—Research, Supply, Quality—to work 
on your tube problems. Ask the experts! The Timken Roller 
Bearing Company, Steel & Tube Division, Canton 6, 
Ohio. Canadian plant: St. Thomas, Ontario. Cable ad- 
dress: ““TIMROSCO”. 


O.D. by 1.580" wall of 18-8 Ch showing the excellent ductility of large, beavy-wall Timken seamless tubing. 


of th wr WI AY 
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SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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| balanced... 
%! () WAM <i 
WITH HIGH PORE VOLUME 


Aerocat fusdcrecting calalyet 


For highest cracking efficiency—we have carefully 
balanced the new high pore volume with pore 4 
diameter, particle shape, particle size distribution © 
and hardness. 

The result is the first truly balanced catalyst 
offered for optimum performance in fluid 
catalytic cracking units. 

Cyanamid was first to deliver a high pore REFINERY CHEMICALS DEPARTMENT 
volume catalyst. 

For further information, ask your Cyanamid 
representative about AEROCAT Fluid Cracking 
Catalyst with high PV. nid Limod, J 


in Canado, North American Cyanamid Limited, Toronto end Montreal 








as 
—————EE 


? 
AMERICAN Cyanamid LOMPANY 


30 Rockefeller Plaza « New York 20, N.Y. 
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New insulating method saves 
hours and hours on tanks and towers! 


Imagine wrapping tanks and towers with a lightweight, flexible 
insulation that fits any curved or flat surface—instead of laboriously 
building up rigid insulating materials, block by block. Imagine further 
that the new method requires almost no cutting or fitting time, no 


expansion joints or welded rings, no pointing up 


Then imagine how much time and money this method would save 
you—and at once you'll see the advantages of using ULTRALITE long 
glass fiber insulation blankets. It is easily applied and easily finished 
with weather-proofing materials. Savings are truly worthwhile, as 


proved time and again on oil storage tanks, asphalt truck tanks, frac- 





rionating columns, reboilers, blending tanks, etc. (And for hot or cold 
piping, savings are just as substantial when you use our new G-B 
Snap*On pipe insulation—a one-piece molded pipe insulation of fine 
glass fibers. ) 

No damage from water no heat loss from “thuing action” . 
no problems when repairs are necessary—for Ultralite is resilient, re- 


usable, won't absorb moisture 


UUPRALTE 
Sohn Sennen 


2 





Write today for 
“How-To-De-It” specifications 
and name of your nearest Ultralite distributor 


GUSTIN-BACON MANUFACTURING CO. 


242 W. 10TH ST., KANSAS CITY, MO. 


New York ° Chicago ° Philadelphia e San Francisco . Los Angeles 


Houston . Tulso ° Dallas ° Detroit ° St. Louis 


For more date on advertised products, use Readers’ Service Cards, last page. PerroLteuM REFINER—Vol. 34, No. 6 





This new combustion cotalyst, the oxycat, controls 
air pollution and creates energy and power by 
recovering woste heot. Porcelain rods (by French- 
town Porcelain Compony, Frenchtown, NJ.) ore 
lorgely made of ALCOA Alumina to provide high 
resistance to thermal and mechanical shock. Rods ore 
coated with o catalytic agent of ALCOA Activoted 
Alumina and platinum 


In typical installations, oxycats are mounted in exhoust stacks of 
furnaces, drying ovens, incinerators, or any industrial processes 
where combustible gases are exhausted. Waste goses flow across 
rods. Combustion occurs of catalytic surface. Heat released by this 
exothermic reaction can be returned to the oven, converted to 
steam or used in other processes. Catalyst removes practically 
100% of pollutants from gas streams. 


Oxy-Catalyst catalytic exhoust, working on the same principle, 
ends dangerous exhaust fumes and odors from internal combustion 
engines. Made to take the ploce of standard mufflers, OCM is 
easily installed in gasoline, diesel or LPG-powered equipment. 


Now 


ALCOA 
ALUMINA 


turms exhaust gases 
into energy 
instead of smog 


Oxy-Catalyst, Inc. of Wayne, Pa., has put ALCOA Alumina to work 
eliminating air pollution and inefficient combustion, all in one operation 

In their new oxycat and OCM exhausts, ALCOA Alumina 1s part of the 
porcelain rods and catalytic coating. Used in the porcelain because it is 
highly inert and chemically stable, ALCOA Alumina does not interfere 
with the chemical reaction of the catalyst. In the coating, ALCOA® Acti 
vated Alumina provides extremely active oxidation maintained over a 


ALCOA QU. wide range of temperatures. It is very resistant to poisoning and highly 
CHEMICALS efficient over a long period of time 


ALUMINUM COMPANY OF AMERICA ALCOA Aluminas are remarkably versatile wherever they are used 

with hundreds of applications in catalysis, desiccation, refractories and 
ceramics. Put ALCOA Aluminas to work for you. Write for samples of 
alumina to ALUMINUM COMPANY OF AMERICA, CHEMICALS Drvision, 


117-F Alcoa Building, Mellon Square, Pittsburgh 19, Pennsylvania 


For more dota on advertised products, use Readers’ Service Cards, last page 





new REFINERY CATALOG... 


INDEX OF AIRETOOL 
BULLETIN 56 INFORMATION 


Airetoo!l Representatives, Branches 

Tube Cleaners for Straight Tubes 

Straight Tube Cleaner Heads 

Curved and Bent Tube Cleaners 

Midget Cleaners 

Expanding Brush-head Cleaners 

Heat Exchanger and Condenser Tube, Outside 
Mounted Cleaners 

Tube Expanders, Accessories 

Accessory and Specialty Tools 

Control Systems 

Catalyst Cleaners 

Thread, Joint and Stud Cleaners 

New Internal Tube Cutter 


f@telal if ii mial 


You are sure to find information that 
will help you soive your tube maiie > 
tenance problems through efficient 
and profitable use of Airetool equipe 
ment. See pages 85 to 105 of the 
19%. J REFINERY CATALOG. Th 
packed full of useful information 
In the Catalog you will note that — 
facilities of the Airetool Engineering” 
Department are available to pré 
prompt service and advice on any 
your tube maintenance problems 
Product development experigne® 
latest equipment designs, together 
with the facilities of research provide 
the answers to many general and 
specific problems. An index 6f the 
Airetool Catalog, Bulletin 56) a8 


printed below for your information. 


AIRETOOL 


* "Ge expenders © oil refinery wecialtic 


. 
if 


| 


. 
MROUGHOUT THE wor 
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AIRETOOL is everywhere... 
wherever oil refineries demand 


efficient tube maintenance 
equipment and quick service 


New Netherlands plant will improve 
European facilities and service 


Twenty-five years of growth and expansion are accurate gauges of a product's 
merit and acceptance. Now, Airetool's new plant in Vlaardingen on the Neuve 
Maas Canal, near Rotterdam, is open to serve the increasing European need 
for Airetool tube expanding, tube cleaning and tube maintenance equipment. 
This is typical of the extent to which Airetool goes to better serve its cus- 
tomers. We believe our reputation as leader in the industry will be furthered 
throughout the world. 


AIRETOOL 
TUBE CUTTER 


AIRETOOL T 
EXPANSIO 


This lightweight, easily portable internal tube cutter : ' z 
is indispensable—wherever small diameter tubes are + CONTR 
used. Double self-centering hardened steel cutter svs 


blades quickly cut all steel or non-ferrous tubes, from a “= 
%” to 1” diameter. Features adjustable ball-bearing 
thrust collar, positive lever-controlled feed, eliminates 
chattering or binding. Smooth operating, powerful single- 
stage, air-driven motor provides easy cutting action. 


~~, 


Quality and precision-built for maximum efficiency in 

rolling tube joints in condensers and heat exchangers. 

Pre-set to roll uniformly tight, perfect joints every time, 

© - ae at production line speed. Assures maximum bonding. 
Automatic shut-off prevents “over-rolling.”’ 








AIRETOOL “6000” SERIES 


TUBE CLEANERS AIRETOOL G-400 EXPANDER 


Rolls tubes to uniform tightness and maximum 
bonding—and through the full thickness of the 
Quickly removes even hardest deposits from tube sheet. Made of the best alloy steel, precision- 
straight tubes. Various cutter and knocker machined to closest tolerances for best results and 
heads are available to fit the particular need enduring service. 
Features power-packed motors, with ball-bear- 
ing thrusts to drive fast-cutting Airetool Cleaner j 
Heads at high speeds ; 


G 
Renowned service and apes Ag 
refineries throughout the world... 


BRANCH OFFICES: New York, Philedeiphic, Chicege, Tulse, Baten Rowge, Houston 

REPRESENTATIVES in principal cities of US.A., Conode, Mexico, South Americe, 
Engiend, ttely, Jepon, Puerte Rice, Howell 

EUROPEAN FACTORY: Vicerdingen, the Netherionds 


equipment. Molm Agi Vi. 4 m6 OO) Malet mlalisi geal lilels. 


There’s an Airetool tube cleaner and tube expander for every type of tubular construction. 


June, 1955—Perroceum REFINER For more deta on advertised products, use Readers’ Service Cards, last poge 





GETTING THE BEST OF OIL ! 








a+ 
a 


When Esso Standard Oil Company 
wanted a distillation unit for lubricants 
production they selected The Relph 
M. Parsons Company from compet- 
itive bidders to do the job. This 
plant has been in operation at Baton 
Rouge, Louisiana, for nearly a year. 


By having Parsons handle mechanical 
design, procurement and construction, 
Esso gained all the advantages 
of working with a single organ- 
ization with a single responsibility. 


THE RALPH M. PARSONS COMPANY 


ENGINEERS « CONSTRUCTORS 
617 South Olive Street, Los Angeles 14, California 
NEW YORK . TULSA . WASHINGTON 


ANKARA . BAGHDAD . eeieut . KARACHI . NEW DELHI . PARIS 
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YOU USE BRICK TO BUILD A BUS 


Bel . yvthing that’s made or mov “s the termine from vast resources of mines. minerals 
it contains the flame re ind laboratory control 


dustry. And General Refractories provides them 


brick, you'd see no | multiple plants and warehouses strategica 


cture, for 1 tt cated to serve industry swiltly dependably 


GENERAL REFRACTORIES CO. 


Philadeiphia 2 
© 


nite 


«ha 


STH OLIY 


FOR THE PETROLEUM INDUSTRY 


LITECAST-S0—-A hydraulic setting light weight castable 
having a density of approximately 50 Ibs. per cu. ft 
Available in regular mix and pneumatic gun mix 
HIGH-STRENGTH BRIK-CAST—A hydraulic setting clay 
base castable having exceptionally high strength. Available 
in regular, pneumatic gun mix and trowel mix 

GREFCO CASTABLES are manufactured 

at 4 strategically located plants in 

Pennsylvania, Missouri, Texas, and California 
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EVERY REFINER AND EVERY MARKETER REALIZES THI 
SIGNIFICANCE OF THE PRESENT TREND TO HIGHER OCTANES 
It is a trend that predicts the future market demands 
for improved motor fuels to efficiently power higher 


compression automotive engines. 


New methods. . . new techniques new concepts in 
refining processes and equipment —all are necessary 
to adequately meet the refiner’s needs in enabling him 
to produce a higher octane gasoline most efficiently 


and economik ally. 


Cracking the octane barrier, Universal has provided 
Rexforming* —a process completely capable of 
solving the refining industry’s most immediate and 


long-range problem. 


In the final analysis, the refiner who can produce the 
products for which there is the greatest demand, 
and the marketer who can supply them will be building a 


sound economic position for the future. 


Don’t be left behind! Check 


extorming 


relation to your refining 


carefully examine it in 


and marketing pro ns. Chances are that vou will want 


application to give you 


today’ 


UNIVERSAL 
OlL PRODUCTS 
COMPANY 


30 ALGONQUIN ROAD 
DES PLAINES, 1kt., U.S. A 
Loboratories: RIVERSIDE, ILLINOIS 


Universal Service 


Protects Your /nveslment 


*De ¢ bed 0 [ i Platinum Catalyst Ref rming 


f 
Iper 
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olamines 


industry 


by NITROGEN DIVISION 


. .. the name to watch in the petrochemicals field 


Mono-, Di- and Tri-Ethanolamines are 
now being produced by Nitrogen Division 
in its spotless new Orange, Texas 


plant 
You can get Ethanolamines pure enough 


to meet each and every one of your process 
nee da! 

Call or write today for information 
quotations, and technical assistance 


Order today for prompt delivery to any 
location 


NITROGEN DIVISION 


ALLIED CHEMICAL 


monia « Ammonia Liquor « Urea 
Ammoniu jitate « dium Nitrate « Formaidehyde 
& DYE CORPORATION Ethanolamines * Nitrogen Tetroxide * Ethylene Oxide 
40 Rector Street, New York 6, N. Y Ethylene Gly * Methanol + Nitrogen Solutions 
Hopewell, Va. * tronten, Obie - Orange, Tex * Omaha, Neb. U.F. Concentrate 


85 « Fertilizers & Feed Supplements 
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JEFFERSON CHEMICALS 


Ethylene Oxide—A highly reactive chemical rations, cement additives, cutting oils, etc.; a8 
intermediate, se as @ starting material in a rubber chemicals intermediate 


the manufacture - ylonitrile and nonionic 
surface active agents; 4 sterilizing agent and Nony! Phenol — For yse as an anionic and 
fumigant nonionic surface active agent intermediate; ® 
- a starting material for the manufacture of lu- 
Ethylene Glycol For use a5 @ nonvolatile pricating oil additives, stabilizers, petroleum 
antifreeze; heat transfer medium; @ raw ma- demulsifiers, oil-soluble phenolic resins and 
terial in the manufacture of low-freezing dyna- plasticizers. 
mite; @ starting material for the production of 
synthetic ji Ikyd resins; @ plasticizer, Morpholine , j > manufacture of 
a constituen raulic fluids; and genera surface active agents, f 1 pol- 
solvent and chemical intermediate ishes, rubber curing agents, corrosion inhibitors, 
antioxidants, catalysts, plasticizers, dyes, agri- 
Ethylene Dichiorid For use as an ingredient cultural chemicals, separating agents, bacteri- 
of tetraethy! lead fluid, @ fruit degreening com- cides, pharmaceutical chemicals and textile 
pound and agricultural fumigant; 4 golvent for jubricants 
fats, oils _ @ metal degreaser; 4 
spotting a8 tile cleaning; 4 chemical Ethylene Carbonate For use as 4 solvent 
intermediate for use in resin manufacture and for a¢ rylonitrile polymers, lignin, mitroe ellulose, 
in other processes nylon, vinylidene chloride-a* rylonitrile copol 
ymer, cellulose acetate and other polymeric 
ylene Glycol For use as a dehydrating materials; 1" the preparation of agricultural 
agent for natural ga5; 4 moistening agent for chemicals, resins, fungicides, pharmaceuticals 
tobacco, in; xtile jubricant and plastic izers 
and coupling agent; nt in textile dyeing 
and printing; 4 constituent of hydraulic fluids; Propylene Carbonate For use in hydraulic 
a heat transfer medium. fluids; a5 4 aoivent for cellulose resins, bisphenol 
resins and other poly meric ‘als; and as an 
th seenine —For use a8 & Bar scrub- intermediate In the preparation of agricultural 
nt for recovery of hydrogen sulfide and chemicals, resins, fungicides, pharmaceuticals 
chemical intermediate in the and plasticizers 
‘ous surface active agents, 
icals and ot her materials; @ vehicle Glycerine Carbonate ~ For use as an jnterme- 
in the manufacture of antibjotics. diate in the tion of glycidol; as a solvent 
for cellulose acetate, nylon, nitrocellulose ane 


Diethanolamine For use as an intermediate polyacrylonitrile; and c solvent 


in the manufacture of active agents —t = certain aliphat’ and aromatics 
in textile specialties, c troleum de- separations. vailable in trial lot 
mulsifiers, etc.; a8 & &* sc 
operations; a a rubber chemicals intermediate Polyethylene Glycols For use in lotions and 
: creams, vehicles for antibiotics, dentifrice active 
triethanolamine For use as an intermediate agents, antihistamines, antiseptics, fungicides, 
in the manufacture of surface active agents used anesthetics, peroxides and sulfa drugs; jubricant 
in textile specialties, waxes and polishes, herbi- for suppositories ; and as an extender in cold 
cides, petroleum demulsifiers, cosmetic prepa hair-waving solutions. 





Most products shipped in tank cars, tank wagons and 55-go!. drums. Write your 
nearest jefferson office for technical information, availability and price schedules. 
Samples are available for your investigation. 


efferson 


CHEMICAL COMPANY. INC 


For more da’ 
te on adve 
rtised products, use Readers’ Ser 
vice Cards, last 
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boost production 
with the Lyungstrom’ Air Preheater 
/ 
: 


of your units 


can do 


the 


work of ep 


HOW FAST IS “WRITE OFF”? Recover waste heat, return it to the furnace 

in moet cases, the Ljungstrom installation is quickly oe } = | ‘ ; il ’ 

written off by increased capacity alone. Write-off time is mmbustion air, and you naturally gen- 

even less when the other Ljungstrom advantages ‘ erate higher flame temperatures . . . increase 

are considered — saves up to 20% of fuel costs 
permits more economical furnace design, 

with no need for convection surfaces k. through-put. 

burns mony fuels you used to throw away , , 

results in consistently higher through-put om \ That's why four of your present process- 
and minimizes slag ‘ 

For more complete details on what the 
Ljungstrom Air Preheater can do for you \ 
for an analysis of the heat recovery benefits 
attainable in fuel burning equipment P 
call or write The Air Preheater Corporation : . : , 

: refinery increased the continuous capacity 


Tho Wenauem eneratn ep he , . of a pipe still from 16,000 to 18,000/20,000 


nterfliow principle The heat transfer surf = . 
spon hp ay tHe ay + barrels a day — by modernizing and jnclud- 
revelves, the heat is trensferred from 
the weoste gases te the incoming cold ar 


heat-transfer rates — which means more 


ing units can do the work of five with 
Ljungstrom Air Preheaters increasing each 


unit's output as much as 25%. One eastern 





ing a Ljungstrom. 


The Air Preheater Corporation 60 East 42nd Street, New York 17, N. Y. 
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SPHERES 


Diameters 
from 
¥Y%," to 1” 


RINGS 


Sizes from %," 1.0. 
x We long x Az2"0.0. 
to 4" L.D.x 1" long 
x 1° 0.D 


What are your 
catalyst carrier applications? 


Norton engineered and prescribed carriers 
offer you important processing advantages 


What do you need? An inert, high 
alumina carrier for fixed bed oxida- 
tion reactions such as those 
involved in the 
phthalic anhydride, maleic anhydride 
and ethylene oxide? 

(An inert, low density carrier for use 
as a space filler or tower packing? 

Norton ALUNDUM* alpha 


alumina Cafriers are proving highly 


fused 


successful in such processes, Contain- 
ing 77% to 89% alumina, they are 
outstanding for stability 
and resistance to abrasion and ero- 


che mil al 


sion and their low density is a 
valuable quality in packing and filling 
applications. 

ALUNDUM Carriers are commerc ially 
available in the form of spheres, rings 
and pellets. Also available in experi- 
mental quantities are carriers made 
f MAGNORITE*, CRYSTOLON*, Fused 
Stabilized Zirconia and Kyanite ma- 


te rials. 


manufacture of 


ALUNDUM Spherical Carriers 


provide uniform beds in catalytic 
converters, reducing channeling and 
pressure drop to a minimum. Medium 
porosity spheres (40%-44%) have a 
network om pores on the outside 
surface only. These are specifically 
recommended for applications where 
the carrier is coated with a catalyst. 
High porosity spheres (45% -49%) 
have an internal as well as external 
network of pores, and are suitable 
for applications where the carrier is 
impre gnated with a catalyst. 


Other Norton Refractories 


for chemical proc essing include por- 
ous mediums, laboratory ware, ALUN- 
DUM, MAGNORITE, CRYSTOLON, and 
Fused Stabilized Zirconia shape s. All 
are engineered and prescribed to give 

/ kK the most 


you the best possib 
physical 


effective combination of 


For more dota on advertised products, use Readers’ Service Cards, last page 


i PeccetTs 


Sizes from 
to 


characteristics plus thermal, chemical 
and electrical properties, For details 
call in your Norton Refractories Eng 
neer, or write, mentioning your spe- 
cific requirements to Norton Com 
PANY, 465 New Bond St., Worcester 6, 
Mass. Canadian Representative: A, P. 
Green Fire Brick Co., Ltd., Toronto. 
Canada. 


e ’ = : 

ING 
REFRACTORIES 
Engineered... R. .. Prescribed 


Bbsking better products... 
tomake your products better 


*Trade-Morks Reg. U. 5. Pat. Off. and Foreign Countries 


ri 





FIG. 3003 FE—Steel 
Gate Valve For 300 
Pounds W.S.P. 


FIG. 1561—150-Pound 
Steel Swing Check Valve. 


. «+» POWELL VALVES... THE COMPLETE QUALITY LINE... POWELL VALYES...E 


FIG. 6003 SS (Sectional)— 
Alloy Stee! Gate Valve 
For 600 Pounds W.S.P. 


FIG. 1559—150-Pound 
Steel Lubricated 
Plug Valve. 


You can depend on outstanding perfermance 
from every valve made by The Wm. Powell 
Company, for Powell Valves have a proven 
record of long life and dependable service 
And Powell Valves give you better value! 
They're precision made and incorporate many 


quality features—features that can save you 
money and give you lasting flow control. 
Consult your Powell Valve distributor. If 
none is near you, we'll be pleased to tell you 
about our COMPLETE quality line, and help 
solve any flow control problem you may have 


The Wm. Powell Company, Cincinnati 22, Ohio... . 109" year 
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for lean oil feed at AMBROSE GASOLINE PLANT... 


Ingersoll-Rand HMTA PUMPS were chosen vy Cities Service 


Oi! Company. Three turbine-driven 5-stage pumps, with the I-R Unit-Type 
rotor assembly, serve the two absorption towers at this Blackwell, Oklahoma 
plant, designed and built by Hudson Engineering Corp. Present conditions 
call for 1650 gpm of 0.795 sp. gr. lean oil at 610 psig, but the ultimate 
designed production rate will require a lean oil pressure of 810 psig. The 
additional head will be developed by operating the pumps at increased 
speed. Perfect radial balance at both conditions of operation is assured by 
the multiple-volute fluid passage design of these HMTA pumps 

Other Ingersoll-Rand pumps at this new plant are on tower reflux, loading 
still reflux, boiler feed and water circulation services. Three Ingersoli-Rand 
8-cylinder gas engines supply the plant's electric power 

Your liquid moving requirements can be best met from the complete 
Ingersoll-Rand process pump line. Your nearest I-R office will be glad to 
study your needs and recommend the right pumps for your job 


IRI Ingersoll-Rand. 


Cameron Pump Division 
11 Broadway, New York 4,N. Y 10.11 


PUMPS COMPRESSORS ° TURBO-BLOWERS VACUUM EQUIPMENT Al® & ELECTRIC TOOLS GAS & DIESEL ENGINES 
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Another amazing case history 


CORROSION AND FOULING 


INHIBITORS 





ABSORBER 











Pe 
x 
_!20°F 


RICH OIL 





THE RESULT; 


Pressure drop across exchanger 
banks reduced from an average of 
75 psi te an average of 12 pi 
by the detergent-dispersant action 
of Nalco inhibiter. And for the 
first time in plant history, the ex- 
changer banks required no manval 
cleaning after months of operation tive 


NALCO INHIBITOR 
INJECTION POINT 
> 4 — 


ertainly pay 


r..1 
innit 


THE. PROBLEM 


ee a 


im @ cot crocker oebsorption oil 
tytfem where temperatures range 
ee 


THE TREATMENT 
Nalco inhibitor edded ot 20 ports 
per million te the absorption oil 


nm the system 


Ol. UNIT 

















_LEAN O1L 





Two PARALLEL 
HEAT EXCHANGER 
BANKS *1 4°2 


Lhe re 
nhibitors 


ystem, and performed so succes 


s more to the story, too— bee 


were then tried in another 


stu 
data number of other lo« 


they 


vithu 


ire ust 


the refinery. If yours is a similar problen 
or hydrogen blistering, it will 


look mnto 
ver with your Nalce 


uling corre mon 


you to these amazing Nalc« 
bitors Represent 


NATIONAL ALUMINATE CORPORATION 


4259 Weet 
In 


66th Place . 


Illinois 


Chicago 38, 


Canada: Alchem Limited, 


Burlington, Ontario 





SYSTEM ... Serving Industry through Practical Applied Science 
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AN IMPORTANT MESSAGE CONCERNING... 


A Basic Advance In 
Motor Insulation 


ih ECTRIC motor and generator insulation has come in for its 
share of announcements of ‘new’ and ‘‘revolutionary” 
developments But in spite of these announcements, inherent 


shortcomings ot conventional insulation have remained 


There has been little basic improvement in motor insulat- 


UNTIL NOW 


ing systems 


Allis-Chalmers, working with engineers and scientists of 
Dow Corning Corporation, has developed Silco-Flex motor 
truly new in effectiveness 


insulation ... truly new in concept 


The Silco-Flex insulation system employs a pure silicone 
rubber combined with specially developed application tech 
niques to produce an insulation unmatched by any other in 
use today. Outstanding improvements are shown in all these 


important « haracteristics 


Homogeneit y — The complete Si/co-Flex coil insulation 
is vulcanized into a single piece with no joints, voids or 
splices which can deve lop into breaks in the insulation. Even 
the best of the new conventional insulations combine several 


dissimilar materials which are held together by binders 


Heat Resistance — The excellent dielectric and mechani 
cal propertic n silicone rubber do not change signif antly 


with aging at high temperatures over long pe riods of time 


Moisture Resistance— ompletely sealed, Silco-Flex in 


sulated coils are the most moisture-resistant coils ev r produ ed 


Chemical Inertness — Silco-Flex insulation has out 
standing resistance to most atmosph« ric contaminants, corona 


and weathering. It also withstands weak acids, alkalies 


and iubricants 
Flexibility and Resilience — Silco-Flex insulation 


remains flexible and resilient indefinitely under operating 


onditions. It is especially resistant to mechanical abuse and 


to the stresses brought about by overloading and rapid start 


ing and stopping. It is also amazingly resistant to abrasion 


Heat Dissipation — Most clectric insulators, unfortu 
nately, are also heat insulators. Si/co-F/ex insulation, by com 
parison, is an excellent heat conductor and materially assists 


in removing heat from the coils 


What Are the Benefits? 


The characteristics of this new insulation are so remarkable 
that complete reappraisal of motor application practices and 


motor performance is indicated 


In all applications, the chemical, mechanical and electrical 
properties of Silco-Flex insulation insure increased service 


re liability and longer life 


In addition, this new insulation system may reduce of 
eliminate the need for special motor enclosures, Atmos 
pheres contaminated with cinders and fly ash, for instanc 
will have little effect on Silco-Plex insulated windings 
Similarly, abrasive dusts in steel mills will not harm thi 
insulation Savings through the use of open instead of 
totally-enclosed, frames will also be possible in chemical 
paper, food and other industries where water or corrosive 


atmosphe res. arc a proble m 


What About Availability? 


New Silco-Flex insulation is immediately available for all 
Class H form-wound coils and for Class A and B windings 


operating under selected service conditions 


For complete information on Su.co-FLex insulated 
motors, see your Allis-Chalmers representative or write 
Allis-Chalmers, Milwaukee |, Wisconsin. A-4664 


Sileo Flex is an Allis Chalmers trademark 


ALLIS-CHALMERS 
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eA abe 
few, Exclusive Method Takes Both The GUESS And The WORK 
Controls Sizing For Liquid, Steam And Gas Applications! 


Today’s modern and complex processin;’ systems require 
accurate control valve sizing. No one has recognized this fact 
more than BS&B. 


Therefore, as a service to industry, BS&B set out to 
develop a new, simple, more accurate method of sizing controls. 
Here it is in the new BS&B Controls Sizing Manual. 


This new, exclusive method uses two new “tools” to make 

sizing more accurate—the SIZE-O-GRAPH to determine what the 
valve MUST do and Cv RATINGS to determine what the 

valve WILL do. 


These “tools” are based upon thousands of hydraulic flow tests 
; wot” performed on all sizes and types of BS&B Controls in the 
TXAMPLE oF proouct | industry’s largest and most modern flow testing laboratory. 
Results are proven by correlation with actual gas and 
steam flow tests. 


If you'd like a copy of this new manual, write to. . . 


‘ong 


Bracx,Sivatiri.s & BrRYSON,INCG. 


' Controls Division, Dept. 4-F6 
7500 East 12th Street, Kansas City 26, Missouri 
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Cet Kbit 


_ bearing features 


The bearing is enclosed with a bearing cap 
held tightly in place against the inner face 
of the bearing enclosure. This cap, with its 
close running clearances, keeps grease from 
the interior of the motor . retains an am 
ple supply within the bearing enclosure 

At the outer side of the bearing, double 
labyrinth seals keep grease in, also keep 
dirt out. What's more, large grease reser 
voirs act as additional dirt traps 


You can lubricate the bearings without 
dismantling the motor. Pipe-tapped holes 
in the bearing housings at three points pro- 
vide both means for inserting new grease 
and a means of flushing out old grease 


Look for the extra bolts on the end housing 

. the sign of greater value. Ask your Allis 
Chalmers representative or Authorized Distribu 
tor to show you a cutaway section of this mainte 
nance-cutting design. Or write Allis-Chalmers, 


Milwaukee 1, Wisconsin, for Bulletin 51B7286 
A-4610 


ALLIS-CHALMERS & 
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THE BIGGEST 





LUNKENHEIMER THANKS ALL OF THE 

LEADING COMPANIES WHO COOP. 

ERATED IN THE FOUR-YEAR LQ600 
FIELD TESTING PROGRAM 


The LQ600 Valve has been tested for 
four years in carefully chosen “prob- 
lem installations” in American indus- 
try. Despite the poor records of 
previous valves, there was not one 
single reported case of failure or leak- 
age of an LQ600 Valve! Here are a few 
typical records: 


E 
‘s 
— 
SP 
7 


“A 
-s 
<= 

» 


i 


% 


THE ONE 
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BRONZE VALVE NEWS IN 50 YEARS! 





This revolutionary 
bronze globe valve has 
set completely new per- 
formance standards in 
the most severe service 
in industry! 





LQ600 gives you so much more service per dollar 
that you can’t afford to continue using bronze 
globe valves that require constant repair and 


resistant to wear and corrosion than 500 Brinell 
Stainless Steel — even outwears case hardened 
Stainless Steel exceeding 1000 Brinell! There is 
no need for renewability. No LQ600 Valve in 
four years service bas required maintenance. 


OTHER FEATURES —a streamlined new 
exterior ... the famous Stemalloy® Stem, 
which far outlasts any other stem material 

. the cool, easy-to-grip Non-Slip® patented 


replacement! 


handwheel . . . durable, 
Valve users, cooperating in a four-year testing { high-strength bronze in 
program, were unable to find amy service tough ' (' ‘ body and bonnet . . . and 
enough to wear out an LQ600 — or cause it to \ ~ true back-seating, permit- 
leak, even in the most severe throttling installa- ting safe and easy repack- 
tions! This new valve is an investment — one “4~) » ing under pressure. 

that pays cash dividends in maintenance savings 

year after year! 

BRINALLOY* SEATS AND DISCS make these 


remarkable performance records possible. This 
exclusive new Lunkenheimer alloy is far more 





*Patented alloy. Trade Mork, 
The Lunkenheimer Co. 


For more information, call your local Lunkenheimer Distributor or 
write The Lunkenbeimer Company, Box 360, Cincinnati 14, Obio. 


USER COMMENT 


Teughest service, previews 
valves leaked. 
Weter col. blowdown 2 mes. Plug valves couldn't teke it. 
Plug valves failed every 


185 Ib. steam blowdown 1 yr. 
yeer 


125 Ib. steem blowdown “Shert” Previews valve leeked 
every run. 
Previews velvesVailled by 
wiredrawing. 
“Shert” Previous valves cut. 
6 mos. Plug valves felled 
regvierty. 


LIFE OF OTHER VALVES 


TYPE OF SERVICE 


125 Ib hese steaming 


200 Ib. steem—weter 2 mes. 

col. blewdown 

a os, ee 

150 th. throttling 380°F. 

ee) Me a | 2 wks. te Plug velves couldn't 
es ee vp. 

130 tb. thrertiing 8 mes. Composition seet valves 


unsatisfactory. 
110 th. throttling steem Three other kinds failed 
Scaled het water line 


About ol! mekes used — 
none held up. 
125 th. throttling steam Plug volves failed by 
wiredrew 
150 Ib. steam—acale P “Short” 
present 
150 Ib. throttling steam 


3 wks. te 3 mos. 





ng. 
Previous valves broke. 


Other makes feiled by 
wiredrawing. 


BRONZE e IRON 
STEEL @ PVC 


ie VALVE S$ 
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ack the man from 














he knows how 
to take the Debbil out of the Sun! 


Old Sol—Devil or Saint can be . . . but to the farmer or rancher who has 
proper irrigation, the Sun is all Saint 
Layne knows a great dea! about irrigation in all its phases because Layne 
knows a great deal about water, including development of ground water 
resources utilization of existing water sources . . . application as well as 
proper equipment designed to meet spec ific conditions, Layne service to 
industry, agriculture and municipality has made Layne the world’s largest 

developer of ground water resources—and that fund of knowledge is yours 

without cost or obligation when you “ask the man from Layne " 


Layne Associate 
LAYNE & BOWLER, INC. Companies Throughout 


Memphis 8, Tennessee the World 





For flexible support of piping 


ered Spring Hangets 


a 


The Grinnell Pre-Engineered Spring Hanger was developed 
AVAILABLE IN 7 TYPES FOR after years of experience in analyzing the problems of flexible 
THESE TYPICAL APPLICATIONS pipe suspension systems. It is pre-engineered to minimize 


changes in supporting force over total range of movement. 
il Consider these outstanding features: 
| 
O 7 ® Maximum variation in supporting force per ‘2 of defiection is 10'2% 
of rated capacity — in all sizes. 


& @ Precompression* assures operation of spring within its proper working 
ronge, as well as saving valuable erection time. Reduced over-all height 
saves space 


Solid steel casing protects spring from damage and weather. Guides 
essure continuous alignment and concentric loading of spring 


18 sizes available from stock for load ranges from 53 tbs. to 12,000 Ibs 
Available in 3 spring lengths for travel ranges of 14, 22, and 5 inches 
Installation is simplified by integral load scale and travel indicotors. 


*Precompression is a patented feature 


1 ae 
(Type A) Rod threaded to top cop (Type 8) Fur- 
nished with single lug (Type C) Two tug style 
(Type BD) Top adjusting (Type E) Adjustable top 


end bottom (Type F) Por bose support (Type G) 


Wapene aqnemity. AMERICA’S #1 SUPPLIER 
PIPE HANGERS AND SUPPORTS 


Grinnell Company, Inc., Providence, Rhode Islond . Cooest-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings * welding fittings * engineered pipe hangers ond supports * Thermolier unit heaters * valves 
Grinnell-Sounders diophrogm valves * pipe * prefabricated piping * plumbing and heoting specialties * water works supplies 
industrial supplies ° Grinnell avtomotic sprinkler fire protection systems ° Amco air conditioning systems 
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HAND & JURS EQUIPMENT designed and manufactured for the 
petroleum, petro-chemical and chemical industries is thoroughly tested 
in S8J’s own LABORATORY and proved in the FIELD under actual work- 
ing conditions. The S&J engineering department has the most modern 
testing facilities available right in their own plant where every S&J de- 
sign is exhaustively tested. Through cooperation with major oil company 
engineering departments, S&8J equipment is also thor- 
oughly field tested, before being placed on the mar- 
ket. This provides a double check that S&J equipment 
will perform as specified before it is put into production 
for supply to the industries S&J serves. 


At the right is shown the Hydrau Testing section 
of the S&J laboratory. Here fluid handling equip 


ment is tested tor capacity to pass liquid and for 


head loss. Then ne on the ber : at the left of 


At the left is a section of the 


test tank and flow measur 


breathers. flame oarrestors. vacuum ar 


relieving devices The tank is 


torr ty to API specificatior S 








At the right is shown the Automatic Tank Gaging 
sectior with ao 25 foot gage float test ng well 
Also included in the S&J laboratory is a chemistry 
section for corrosion studies and control, and for 


accelerated testing to simulate field conditions 


BERKELEY 


J laborat 


ng apporatus 


built in strict con- 
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Custom built electrostatic units engineered by Howe-Baker 
have the “bugs” removed before each design leaves the 
drawing board. That's why refiners using Howe-Baker instal 
lations on four continents are getting trouble-free operation 
in treating over 1,800,000 barrels of crude oil per day 


SPECIALISTS IN PETROLEUM EMULSIONS 


THE HOWE 
BAKER CORP. 


ESPERSON BUILDING * HOUSTON 2, TEXAS 


WE TOOK THE 


” 
¥ ’ P 


4, 


OUT OF 
DESALTING 


EQUIPMENT 





NEW and BETTER... 





PHILADELPHIA “‘HI-SPEED” SPEED 
REDUCERS AND INCREASERS 


The new standardized Hi-Speed units contain all the 
features and advantages of “custom built” gear re- 
ducers. These rugged Philadelphia drives, available 
for both Industrial and Air Conditioning Service, are 
designed and manufactured specifically for the re- 
ducer or increaser application where rotating speeds 
range as high as 9000 RPM or pitch line velocities up 
to 10,000 feet per minute. 


All rotating geors and shafts are dynamically bal 
anced to provide the ultimate in vibration-free power 
transmission. Philadelphia Hi-Speed Units meet the 
modern trend toward higher prime-mover speeds of 
steam turbines, ultra high speed electric motors and 
internal combustion engines for driving compressors, 
pumps and mills through Speed Reduction Units. They 
are also used as Speed Increosers to drive high speed 
compressors, generators, pumps and fans 


DESIGN 


American Gear Manufacturers Association. 


in accordance with latest practices of the 


HORSEPOWER — from 1 HP to 7100 HP. 


SPEED — to 9000 RPM and pitchline velocity of 10,000 
fpm. 


RATIOS — from 1:1 to 10:1 for either speed reduction 


or increase. 


HOUSINGS — are quality gray cast iron of generous 
proportion, with heavy bearing bosses to provide rigid 
mounting for rotating parts. 


GEARS — are double opposed helical type, designed to 
spread tooth load over three or more teeth. Thrust 
forces produced by helical gearing are completely 
balanced by opposed helical faces. Gear and pinion 
teeth are cut by hobbing process, finish-shaved to pro- 
duce most accurate tooth contours. Gearing is dy- 
namically balanced. Gears are manufactured from 
stress relieved alloy steel castings. 


SHAFTS — are completely machined, with bearing sur- 
faces hardened, ground, and polished. 


BEARINGS — are babbitt lined, bronze backed preci- 
sion type “sleeve” construction, which have become 
synonymous with high speed shaft rotation. 


LUBRICATION — positive, force - feed, self - contained 
system, with spray nozzles to entire gear face at line 
of contact, and separate pressure lines to each bearing. 


Send for Catalog HI and be convinced 





PHILADELPHIA GEAR WORKS, INC. 


PHILAD 
AGO. 


mit AVE. AND GO ST 


YORK « MITTSOUROM « CH 


TLPHIA 34, PA 


vu LYNCHBURG. V 


NEw 
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ears & Speed Reducer 


ye Valve Control 


Established 1892 
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either Way vou Look at THE 
PUMPING PROBLEM 














PERFORMANCE-PROVED PEERLESS 
PUMPS WILL DO THE JOB BETTER 


Here's why ~You can choose from either Peerless vertical or 
Peerless horizontal designs for most every liquid transfer job 
—water or process liquids. You can select the pump you need 
from the broadest range of heads, capacities and horsepowers 

You can buy and apply a Peerless pump with the confidence 
that it will provide dependability over the years 

Bulletin B-1700, at the top above, describes Peerless vertical 
can type process pumps. Bulletin B-1400 just above describes 
multi-stage horizontal pumps for high pressure liquid transfer 

Write for your copies. You'll find out how Peerless pumps 
can squarely meet your pumping needs with economy, efh 
ciency and dependability 


V 
E 
R 
T 
| 
C 
A 
L 


PEERLESS PUMP DIVISION 
Food Machinery and Chemical Corporation 
301 West Avenve 26, Los Angeles 31, California 


Wl Please send bulletins checked below 


—=—_—? PEERLESS HYORO-LINE PEERLESS MULTISTAGE 
CAN TYPE PUMPS (8.1700 HORIZONTAL PUMPS (86.1400 








® 


PEERLESS PUMP DIVISION annie 
FOOD MACHINERY AND CHEMICAL CORPORATION COMPANY 
Factories: Los Angeles 31, Colif., and indianapolis 8, Ind 
Offices: New York; Atlanta; Chicago: St. Levis; Indienapolis, ind ADORESS 
Phoenix; Fresno; Los Angeles; Plainview and Lubbock 
Texas, Albuquerque, New Mexico city 


Distributors in Principal Cities. Consult your Telephone Directory 


For more data on advertived products, wee Readers’ Service Cords, last page 





Operation of Plant-Scale Installations* 
DEMONSTRATES BENEFITS OF 
ELECTRONIC PROCESS CONTROL 


fn 


‘American-Microsen’ Electronic Process Control Installations Now In 
Successful Operation Have Proved The Reliability, Speed, Sensitivity 
And Accuracy Of This Modern Concept Of Process Instrumentation. 


Th is the electronic proce control system that 
now makes it practicable to utilize the capabilities 
of process equipment far more fully than ever before 
Revealed in actual operation of plant-scale installa 
tions are the much discussed benefits of this new 
approach to plant instrumentation 


Used to measure, indicate, record and control process 
variables (pressure, differentia) pressure, tempera- 
ture, level flow, pH, gas analysis, etc.), these instal- 
lations exhibit every essential to improve product 
quality, increase operational efficiency and plant 
productivity 


Only the ‘American-Microsen’ System provide 


Lag -fre« gnal transmission using the simple communica- 
t m line 

Extremely fast. accurate measurements and control re 
ponses ensitivity impossible to duplicate in other types 
Installation of all controllers in the instrument room any 


distance f m the process even 30 miles or more 


ty that permits use of narrower proportional 


Freedom from dirt, leakage, freeze-ups and other transmis 

sion line problems 

Standardized control components interchangeable at the 

panel and plug-in components on each instrument 

Adaptability more than one input circuit can be fed into 
ontroller for cascading or programming 

DC signal that can be fed to potentiometer recorde: igital 

read-out systems, monitor computers, et« 80 that proce 

and operational data are automatically reduced to quickiy 
ible forn 

Fiexibility output sign be fed in series to any num 

ber of receive! \ ring accuracy Components 

can be mounted i onvenient to operating and 

erTrvict 

Flectrical circuitry ces pe inusual control and 


measurement fun tem 


M mum instal ‘ i ane iN in tran 
mii ror lithe 


dryet 








THE ‘MICROSEN BALANCE 
the nerve center of 
American - Microsen In 
struments, is @ simple 
electro mechanical servo 
mechanism. It operates on 
the force-balance prine 
ple to produce a high 
evel direct current signal 
thet ie wot affected by 
any normal electrical or 


ambient condition 
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TRANSMITTER. Types to transmit measurements of temperature, pres 
sure, differential pressure, liquid level, flow, pH, oxygen concentration, 
gas analysis, etc 

. RECORDING SET STATION. Records on strip chart or card and com 
pares the measured variable with the contro! point setting. Error signal 
is transmitted to the Controller 

. CONTROLLER. An electronic amplifier with simple feedback circuits 
to produce calibrated proportional, reset and rate contro! actions 
Rate action added by plug-in unit.) Resulting contro! signal is fed to 
the Manual Control! Station 
MANUAL CONTROL STATION. Permits switching from automatic to 
manual valve operation during start-up or emergency conditions. Bump 
less transfer from manual back to automatic operation is built into 
the instrument. Retransmits control signal to Electro-Pneumatic Valve 
Positioner 
ELECTRO-PNEUMATIC VALVE POSITIONER. Mountable on all standard 
pneumatically-powered valves. Transduces the signal to pneumatic pes 
sure up to 25 psi to operate the vaive with position feedback 
Other components are availiable to meet your specific installation requirements 


f 


0.5-5.0 MA. 
Direct Qurrent 





TWO-WIRE 
TRANSMISSION 
3000 OHMS MAX. 


Step up quality of control and 

0.5-5.0 MA. a reduce the size and cost of your proc- 
Direct Current ess equipment for a given through- 
put. Shorten check-out and start-up 

time. Avoid costly maintenance. For 

your new process control system, 

learn about ‘American-Microsen’ .. . 

its economic advantages today and 

in the automatic plant of tomorrow. 

Catalog 164 will give you the story, 





cOnTR OL AREA 





MAXWELL & MOORE 


INCORPORATED 


INDUSTRIAL CONTROLS DIVISION 


f > 

Stratford, Connecticut t l | 
MAKERS OF ‘AMERICAN. MICROSEN’ ELECTRONIC TRANSMITTERS, INDICATING OR RECORDING SET STATIONS, : M 
ay oe 


CONTROLLERS, MANUAL CONTROL STATIONS AND ELECTRO-PNEUMATIC VALVE POSITIONERS A 
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Ready for transit is a tower fabricated by 
Nooter Corporation, of St. Louis, Mo. Utiliz- 
ing approximately 90,000 pounds of 1%” 
thick 3% % nickel steel plate to meet A.S.T.M. 


THIS FRACTIONATING TOWER is built 
of a steel that resists embrittlement 
at minus 140°F. 


Even at lower temperatures, users 
find this steel strong, tough, safe. In 
contrast, carbon steels and many alloy 
steels become embrittled at tempera- 
tures no lower than —50°F. 


And another important fact about 


this steel: it's a standard grade... low 


‘ 


in carbon and containing 314 % nickel. 


Toughness, combined with good 
strength at sub-zero temperatures, is 
typical of low carbon steels containing 
nickel. In addition, you'll find they 


THE INTERNATIONAL NICKEL COMPANY, INC. 


KEINE] ] 


m advertised products, wee Readers’ Service Cards, last page 


specification A-203 Grade D, this tower was 
built for the petrochemical industry and will 
operate at minus 140°F. 


Tough at MINUS 140° F 


...@ nickel steel for safety at low temperatures 


readily respond to fabricating opera- 
tions, including welding. 


From the many standard grades of 
nickel alloyed steels, you can usually 
select one which will give you the best 
set of properties to meet almost any 
fabrication and service demands. 


Whatever your metal problem... 
whether it involves low or high tem- 
peratures ... corrosion, wear, fatigue 
or other troublesome factors... send 
details of your difficulty for our sug- 


gestions. Make use of our Ms 
wide practical experience. INCO, 


Write us now. 
Teaeect mate 


67 Wall Street 
New York &, WN. Y- 





What it takes 
to make a 
3000 Degree 
Refractory 


Concrete 


Because of the widespread interest in 
the use of refractory castables, many 
furnace operators have asked us for 
the story behind the performance of 
B&W's refractory concrete, 
Kaocast. 


Here are the answers to some of the 
mest frequently asked questions: 


unique 


©. When you refer to Kaocast as a 
3000 degree refractory castable, do 
you mean that its melting point is 
3000° F? 


A. No, this means that its service use 
limit is 3000° F; its melting point is 


200 degrees higher 


Q. Just what does it take to make a 
3000 degree refractory castable like 


B&W Kaocast? 


A. Let's first define a few terms. Re 
fractory castables are made with granu 
lar materials which are volume stable 
at high temperatures and which can 
undergo repeated heating and cooling 
cycles without disintegration. These 
materials, known as refractory calcines 
or grogs, are blended with suitablk 
Ihe initial strength 
thus devel 
that of 


through 


hydraulic binders 
of a refractory castable i 
oped in the same manner a 
concret that is 


the chemical action between water 


ordinar 


and the binder. A strong ceramic bond 
is formed when the refractory castable 
is subjected to temperatures above the 


vitrihcation point. 


Q. Then you have a grog, a binder 
and a method of putting them to 
gether. Which is most important? 

A. You can't say that any one is most 
important. It's a combination of all 
three. Let's take them one at a time 
Our grog consists primarily of the 
blend of other 
materials. ‘This ratio 


proper kaolin and 
alumina silic a 
enables us to achieve a grog with 
minimum expansion and shrinkage, a 
high fusion point, and greater stability 


under load, at varying temperatures 


Q. And now, what about the binder? 


A. There are a number of factors 
sponsible for the success of the Kao 
cast binder. One is the compound 
Tricalcum Penta-aluminate (3 lime 
to 5 alumina). This formula produces 
the most refractory compound (high 
that can be made 
Another is 


using the purest commercially 


est melting point 
from lime and alumina 
that b 
available lime and alumina, the Kao 
cast binder is substantially free of iron 
and silica. Such traces of these that 


are present combine during the pre 
(Advertisement) 


firing of the binder to produce stable 


compounds, 


Q. Just how important is the manu 
facturing or “blending” of the grog 
and the binder? 


A. If one factor could be singled out 
as “most important” it would be 
quality control 

Direct control over the fineness of 
materials, prefiring temperatures, and 
other phases of manufacture is pos 
‘ible at B&W because both the grog 
and the binder are made and blended 
at B&W’'s Augusta Works 
B& W's direct control and supervision 


Q. These factors you've discussed 
must add up to some specific advan 


tages of Kaocast W hat are the y; 
A. B&W Kaocast has all the advan 


tages of casy installation which ar 
responsible for the wide spread intere t 
in refractory concretes, plus these ex 
clusive features: It is the only 3000 
concrete with high 


degree retractor 
resistance to spalling and low volume 


change throughout its operating rang 


THE BABCOCK & WILCOX CO 
Refractories Division 
C,eneral Cthce 
161 East 42nd St.. New York 17, N. Y 
Worl igustda, Ged 
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yy wef 125,000 “/yn STEAM GENERATORS 


WNoot AT 
LION OIL COMPANY'S 


* The new $30 million Lion BARTON CHEMICAL PLANT 


Oil Company's Barton Chem- 


ical Plant at Luling, La. pro PRINCIPAL DATA, EACH UNIT 


duces 300 tons daily of 125,000 pounds per hour capacity 
essential nitrogen fertilizer Fusion welded steam and water drums designed for 
materials to boost crop yields 725 Ibs. S.W.P. 

and reduce unit production 
costs on the nation's farms Superheater delivers steam at 750°F. total temperature. 


Water cooled furnace. 
Burners for Gas and Oil fuel. 


Vogt offers a complete line of custom built type and 
package unit type steam generators. Available in bent tube 
types and straight tube, forged steel sectional header types 
for solid, liquid, or gaseous fuel burned singly or in 
combination, Write for bulletins. 


mummy Henry Vogt Machine Co., Louisville, Ky. 


; {% _ BRANCH OFFICES 
. New York, Philadelphia, Chicago, Cleveland, St. Lovis, Dallas, Charleston, W. Va., Son Francisco 
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How Olin Mathieson 


Uses Childers 
Jacketing For 


Insulated Lines 


Jacketing problems at new plant 
ranged from covering tall towers to 
irregularly-shaped heat exchangers. 
Read how aluminum jacketing solved 
these problems. 


Low first-cost, long life, and easy installation and new looking even after years of service 
were the big reasons Olin Mathieson Chemical 

Corporation used Childers Aluminum Jacket- Childers Jacketing is easily removable, too 
ing for outdoor insulated lines in their new Just remove the strapping and jacketing can 
Brandenburg, Ky., petrochemical plant be taken off for inepection of the Eines. Then 
same jacketing can easily be put back on 


ilated line 


Mathieson used Childers standard weight the is 


Jacketing on their insulated lines. Heavier 


weights of Childers Jacketing were used on 'mmediate shipment from our large factory 


high towers and vessels where a stiffer ma- stocks can eliminate costly delays in construc- 
: " nlar ' rover @ 1 
terial was needed to support the vertical tion or plant improvement schedules 


weight of the jacketing 
Try this low-cost protection in your plant 
Write today for « 


mation. You can order a 400 sq. ft. roll to test 


Engineers report that Childers Jacketing is ngineering data and infor- 


inexpensive to apply. It comes in easy-to- 
s 4 ft. wide and 100 ft. long. Just 


pliers and a pocketknife are the only tools 


on one of your insulated lines. No obligation 
Addre Childers Man 
Department PR-26 


Houston, Texas 


handle roll 
ifacturing Company, 


needed to apply. And because the jacketing is 3620 West 11th St., 


aluminum it needs no painting . . . stays clean 


How to apply Childers Jacketing: 


f. 
nN 


Y 


Pr, 


Best method of attaching jacketing is 2. A two-man crew can apply jacketing 


| iif rY ’ 
inum strapping an ls rapping car ‘Oo special ) work or roll forming | 


be pulled plenty t vith pliers like tt r tools needed are a plier 


Other method j eet metal screv rew-driver or wooden 


we dge 


More than 244,000 square feet of Childers 
006" Jacketing and 35,000 square feet of 
heavy weight Childers Jacketing was used in 
this new Olin Mathieson plant to weather 
proof insulated lines, towers and vessels. Close- 
up above shows how aluminum jacketing was 
applied with strapping and seals 


f' 7] : 
a, 


"9 .— 


ALemiaee wlaretce Peeer 


Jaakatine 


Each roll of Childers Jacketing comes i: 
in a heavy corru 
wide, With moi 
100 {t. long 


dividually packed like this 
gated carton. Rolls are 4 ft 
ture barrier attached they are 
without moisture barrier they are 200 [t. long 
The re we f ted i field storage if 


light enough 
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"DeMISTERS | 


Assure clean separation between 


e-lelel me -lale Mitel tile. 


Yorkmesh Demisters—by effecting clean separation 
between vapor and liquid—improve the performance 
and increase the throughput capacity of any process vessel 
handling both liquid and vapor phase materials. 


Yorkmesh Demisters are knitted wire mesh pads, avail- 
able in a variety of types, sizes and materials. The 
unique fine wire construction provides flexibility, re- 
siliency, light weight, high structural strength and 
exterisive surface area. These Demisters are supplied 
to the exact size and shape required and are usually 
furnished mounted on light weight open type support 
grids. Installation is simple in both new and existing 


equipment. 


Vapor-liquid separation efficiency with Yorkmesh 
Demisters in process vessels is always very high, usually 
in excess of 99.99). Where Yorkmesh Demisters are 
installed in evaporators, distillation columns, gas filters 
and absorbers, liquid entrainment is substantially 


completely eliminated. 


Pressure drop is so low that it is nearly always negligible. 
At atmospheric pressure vapor velocities between 2 
and 12 ft./sec. are recommended. Under vacuum, de- 
pending on conditions, vapor velocities of 30 ft./sec. 
and higher are possible. 


SECTIONAL CONSTRUCTION —recommended for large vessels and for 
al! applications requiring instatlations through a manhole 





ONE-PIECE CONSTRUCTION — rece ded when installer 
mode through end of vessel 


For more dota on advertived products, use Reeders’ Service Cords, last poge 


Yorkmesh Demisters are fabricated in a wide variety 
of materials, densities and wire mesh constructions 
which are selected to give best performance for the 
particular operating conditions. 


Yorkmesh Demisters are available for prompt delivery 
in the following materials: 


Types 304, 316, 317, 410 and 430 stainless steel 

Monel, nickel, Inconel 

Aluminum (56-8 wire alloy) 

Low carbon steel, copper, brass 

Also available in Carpenter 20 stainless, 
Hastelloy B & C, tantalum ete. 


The wide experience of the Otto H. York Co., Inc. with 
thousands of demisters in service provides a sound basis 
for recommendations that assure the most economical 
and efficient ty pe of demister for each application. Call on 
York to solve your problems in vapor-liquid separation. 


Complete cate. g and list of technical literature 
(TLG4) tree on request. 


PerTroLteuUmM REFINER—Vol. 34, No. 6 
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.Yorkmesh Demisters are being used suc-, 


cessfully in all types of process vessels 
handling both liquid and vapor phase 
materials. Some typical examples— 


VACUUM TOWERS: 


To increase throughput and improve quality of gas | 


oil by separating entrained asphalt. To decrease metals 
contamination of gas oil. To improve quality of lube 
distiliates. 


DISTILLATION: 


To remove entrained liquid fatty acids from fatty acid 
vapors. To improve quality of organic product while 
increasing production. To eliminate glycerin losses. 


FLASH TOWERS: 
To recover clean naphtha from asphalt solutions, To 
separate propane from asphalt. 


ABSORBERS: 

. 

To remove absorption oil from natural gas. To prevent 
loss of glycol and amine solutions. 


EVAPORATORS: 


To produce high purity steam from concentrated caustic 
soda solutions. To stop entrainment losses from valuable 
fluoride solution. 


KNOCK-OUT DRUMS: 


To remove water and oil from air. To remove fatty 
acids from superheated steam. To reduce compressor 
maintenance by removing liquid entrainment from 
the gas. 


HOW TO GET THE BEST PERFORMANCE — 


Send us details on type of process vessel or operation 
(absorber, vacuum tower, evaporator, knock-out drum, 
etc.); vapor flow rate, pressure, temperature, and den- 
sity or molecular weight; liquid rate, viscosity, and 
specific gravity; for existing equipment advise dimen- 
sions, indicate vertical or horizontal vessel, and 
material of construction required. Furnish a drawing or 
sketch if possible. Complete details will enable us to 
make a precise recommendation and price quotation. 
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SECTIONAL TYPE DEMISTER IN PLACE— cutaway view. 


STEAM DRUMS: 


To eliminate liquid entrainment in order to produce 
high quality, high purity steam. 


GAS FILTERS: 


To clean manufactured gas. To separate sulfuric acid 
and solids from chlorine gas. 


COMPRESSORS: 


To separate entrained liquids from compressor dis- 
charge gasses. 


SCRUBBERS: 


To separate water from natural gas. To eliminate mist 
from flue gas. To remove natural gasoline from natural 
gas. 
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“Clean separation between vapor and liquid" 
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SPECIAL INDUSTRIAL CONCRETES igs 


I 
1" - CATALYTIC CRACKING UNIT 
wy > McMurrey Refinery Co., Tyler, 


OFFER ALL THREE: dre 





Texas. Designed by Universal 
it. Throughout the refinery 
special industrial concretes 


made with Lumnite cement 


. assure low-cost, long-service 


1. HEAT RESISTANCE E« ' construction 


g 
2. CORROSION RESISTANCE 


3. INSULATION 


Pind & 
a 


; 


@ Special industrial concretes Installation is quick — just trowel WHERE TO USE 


made with Lumnite* calcium or pour into place, or shoot with 


aluminate cement are actually a cement “gun.” Concrete made SPECIAL INDUSTRIAL 


three-in-one concretes, because with Lumnite reaches service 
strength in 24 hours or less CONCRETES 


they can resist heat and corrosion 
and insulate at the same time For convenient maintenance 


e Tank linings and pipe linings 


economical industrial concrete in castables (packaged mixes of for protection from sour 
many ways throughout the Luranite cement and selected ag crude 


That means you can now use fast, you may prefer to use prepared 


refinery gregates for specific temperature 
e Linings of reactors; fraction 


made to meet your specific prob water). They're made and dis ating columns, cracking, dis 
lems of temperatures up to 2600 F tributed by refractory manufac tillation, vaporizing and 
corrosion or special insu turers. For more information alkylation units; stripper and 


lating needs write Lumnite Division, Univer flash towers: accumulators 
Best of all, industrial concretes sal Atlas Cement Company , 
and soakers 


All these concretes are readily and insulation needs — add only 


save you money, because con (United States Steel Corporation 
struction time and production Subsidiary), 100 Park Avenue, e In furnaces. heaters and cok 
losses are kept to a minimum New York City 17, New York. ing ovens 


e In ducts and furnace founda- 


iin [F FE mM : wm a ia - + and flue linings 


*“LUMNITE™ ia the registered trade-mark of the caleium-aluminate cement manufactured by Universal Atlas Cement Company. 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 











UNITED STATES STEEL HOUR— Televised olterncte weeks— See your newspaper for time and station 
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y ENTURIES ago Voltaire said, “He who 
makes two blades of grass grow in place of 
one renders a service to the State.” The job 
of Standard Oil Company (New Jersey) and 
its affiliates is something like that — to pro 
duce oil where none was produced before and, 
by so doing, to create wealth for everybody. 


How well have we been doing this job? 
Our Annual Report for 1954, which has just 
been sent to the 300,000 shareholders who 
own Jersey Standard, tells about it. 


It tells how wealth was created by extend- 
ing known oil fields . . . And by discovery of 
new ones... By converting crude oil, itself 
of little value, into hundreds of useful prod- 
ucts... By moving petroleum products from 
where they were made to where they were 
needed. 

All these things helped the people and 
strengthened the nations where we do 
business. 

Some highlights of these activities, drawn 
from the Annual Report, are set forth here 
as a matter of public information. 


STANDARD OIL 


1. During 1954, the free world used 
more oil than ever before. And oil is 
energy, which is basic to the world’s 
progress. 


2. To meet these needs, our affiliates 
produced and refined more oil than 
ever before in the Company's history 
But additions to oil reserves were 
greater than the oil used 


3. We had vigorous competition every- 
where. There is nothing like competi 
tion to bring you better products and 


service. 


4. 1954 was our top year in sales, 
earnings, and dividends paid to owners 


5. During the year, we spent 764 mil 
lion doilars for new equipment and 
for exploration. Since World War Il 
we have spent 5 billion dollars for the 
means to meet your future oil needs 


6. Research was productive. Our re 
search affiliate obtained more patents 
on products and processes than any 
other oil company. In Linden, N. J., 
the first atomic laboratory in the oil 
industry is being built to study the uses 
of radiation in oil refining 


COMPANY 


7. Current developments in atomic 
energy will mean greater availability 
of electric power: increased mechan 
ization, expanded industry, and greater 
use of petroleum products Ihe oil 
business will gain, and you will have 
the benefits of both kinds of energy 


8. We played an important part in 
arranging to return Iran's oil to world 
markets. 


9. A world’s safety record for major 
refineries was set by Esso employees 
at Baton Rouge, La 7,911,769 man 
hours with no disabling injury. This 
passed the previous record by more 
than a million man-hours 


10. We have long supported education 
through our taxes. We have also felt 
an obligation to aid privately supported 
colleges and universities, which are an 
important source of new employees 
and of informes citizens. During 1954, 
we contributed about a million dollars 
to such institutions 


If you wish a copy of the full Report 
for 1954, write to Standard Oil Com 
pany (New Jersey), Room 1626, 30 
Rockefeller Plaza, New York 20, N.Y 


(NEW JERSEY) 


AND AFFILIATED COMPANIES 
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Standerd Full Nozzle 
JO Relief Valve 


Protecto-Seal Bellows 
Design—interchange- 


able with Standard 


JO Relief Valve 


EXCLUSIVE 


BELLOWS PROTECTOR 
(Pat. Applied for) 

. Isolates and protects Bellows 
from turbulence caused by 
flowing media—reducing tend- 
ency of Bellows to fatigue. 

2. Acts as positive lift-stop there- 
by preventing over compression 
of the Bellows. 


EXCLUSIVE FLOATING DISC 


1. All moving ports ore guided and held in perfect 1. Simplifies maintenance 
alignment from a single member. atone * 
2. The floating disc is loaded at the lowest point 3. Permit hining. 
possible in the disc te provide the best in align- 4. Antiteu’ 
ment stability and seat tightness. ~~ 
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Cal Bellows Relief Valve 
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CROSBY STEAM GAGE & VALVE COMPANY 


BOSTON * NEW YORK + CHICAGO + DALLAS + LOS ANGELES * LONDON + PARIS 


June, 


The addition of the Crosby Protecto- 
Seal Relief Valve to the well known line 
of Crosby JO Relief Valves marks a for- 
ward step in the design and construction 
of valves primarily for use on services 
where protection against corrosion, foul- 
ing of working parts, and low back pres- 
sure surges is required. The design repre- 
sents the results of field tests conducted 
under the severest operating conditions. 

The design of the valve is featured by 
the EXCLUSIVE Bellows Protector which 
shields the Bellows from adverse turbulent 
effects from the flowing media, preventing 
premature failure of the Bellows due to 
fatigue. The two ply bellows is so designed 
that the effective area of the valve seating 
surface is essentially balanced to nullify 


the effect of variable and constant back 
pressure on the performance of the valve. 
Now, with the Protecto-Seal Valve and 
the Balanced Area Piston Type Valve, 
Crosby offers relief valves for the widest 
range of back pressure conditions. 

The Protecto-Seal construction is avail- 
able in eleven orifice sizes and is inter- 
changeable with the present line of Full 
Nozzle JO Relief Valves. Pressure-tem- 
perature scopes and dimensions remain 
the same as listed in the present 300 
Catalogue. Valves available with internal 
heating coils and flushing nozzles on 
request. 





Send operating data to Wrentham 
for recommendations. 





Proves 
D 





Designed, tested, and proved in our own steam 
and water test laboratories over a wide range of 
pressures. Performance checked on: 

GAS—A.S.M.E. Test Facility 

VAPORS—Wide range of temperature and 

Pressure 

LIQUIDS and FLASHING FLUIDS—Private Labora- 

tories and Power Plants of a leading Public 

Utility 
This Valve has been tested for performance and 
flow at pressures from 25 p.s.i. to 2500 p.s.i. 








FACTORY: WRENTHAM, MASSACHUSETTS 
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thoroughbred, too. 











To develop their best qualities 
demands exclusive care. That is why 
Sun Ship's new Alloy Products Shop 
has been planned for the exclusive 
fabrication of stainless and alloy 
steel products. When you have 
selected from the many available 
Alloys a stainless steel best suited 
for your service condition, you have 
done only half the job. You must 
also provide for the best possible 
fabrication if you are to have full 


protection—“A Thoroughbred Job.” 


Why entrust stainless steel to be fab- 
ricated in the same shop where car- 
bon steel products are fabricated, 
and subject this precious metal to 














The experienced exhibitor rents extra 
stalls... leaves them empty...to pre- 
vent contamination of bis thorough- 
bred pets by canine neighbors. 


contamination with iron fragments, 
dust, or other harmful elements? A 
segregated shop is your answer. 


Sun Ship now operates an all-alloy 
shop, one especially built and 
equipped for fabricating stainless 
and alloy products as they should 
be—segregated from carbon steel 
fabrication. 


We emphasize the fabrication of 
medium and heavy stainless, alloy 
and aluminum products for industry. 


Try Sun Ship for stainless fabrication 
as it should be done. 


Our Sales Engineering Department 
will be pleased to assist you with 
any of your fabrication problems. 


Sun Ship also makes all types of carbon steel pressure vessels. 


ae) Liles? OF SaQ SHIPBUILDING 
ma & DRY DOCK COMPANY 


ON THE DELAWARE + CHESTER, PA. * 25 BROADWAY, NEW YORK CITY 
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provides economical solutions 


to every industrial 


water treatment problem 


Ewnainerers and consultants helped 
prepare this new Bulletin No. 953... 
“Controlled Volume Pumps for Water 
Treating Systems.” 

It has been termed, ‘a most important 
contribution to water treating liter- 
ature.” 


Over fifty illustrations are used in this 
first-of-its-kind Bulletin, to describe 
and picture: 
e Controlled Volume Pumps and 
how they work. 


@ Actual applications in all phases 
of industrial water treating. 


© Basic and advanced system design. 


Send for your free copy today .. . on 
your company letterhead, please! 


For specific recommendations on water 
treatment problems, see your consult- 
ing specialist. For reliable, accurate flow 
control of water treating chemicals, see 
Milton Roy Company, Manufacturing 
Engineers, 1300 East Mermaid Lane, 


Philadelphia 18, Pa 
Milton Roy standard 


motor-driven con- 


trolled volume pump 


Engineering representatives in the United States, Canada, Mexico, Europe, Asia, South America, and Africa. 
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POLY-CELL, the Foam Insulation of individual tiny cell 
construction, is one of the most convenient forms of in- 
sulation ever developed 

It sprays like paint . . . it foams 20 times its original 
thickness . . . it can be installed without trouble anyplace 
where a spray gun can be pointed. 

It forms a very tough, durable and effective insulation. 
No bands or clips are needed. Ic has the tenacity of glue 
even on vertical and inverted areas. 

POLY-CELL makes possible a great reduction in ap- 
plication time. You can eliminate the tricky cutting of in- 
sulation and banish the trouble of fitting around particu- 
larly tough places. 

For specifications and complete information, write for 


Bulletin No. P1. 








kego your lasilation ly... 


Your Vessels Free From Rust with 
Insul-Mastic #4010 


For vaporsealing POLY-CEiL or other insulations and 
for preventing corrosion of metal equipment and 
structures, always specify INSUL-MASTIC #4010... 
industry's most durable bituminous coating. 




















CORPORATION OF AMER 
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where intolerance is a virtue! 


Intolerance of salt in crude charging stocks is one of the 
first rules of refining efficiency. Many refiners advan- 
tageously desalt crude oils containing as little as 20 
pounds per thousand barrels. With certain refining proc 
esses the salt tolerance is much lower. In general, the 


trend of permissible salinity is constantly downward. 


Tretolite desalting removal percentages average be 
tween 95 and 100%, with many instances of 99 plus per 
cent removals. In spite of this excellent performance, the 
chemical cost of Tretolite desalting averages approxi 


mately 2 mills per barrel. 


For complete information, ask the Tretolite refinery service 
engineer in your area or write to 


TRETOLITE COMPANY 


A DIVISION OF PETROLITE CORPORATION 


369 MARSHALL AVENUE, ST. LOUIS 19, MISSOURI 


5515 TELEGRAPH ROAD, LOS ANGELES 22, CALIFORNIA 


These advantages of Tretolite desalting 
insure maximum desalting performance 


at minimum cost 


Low equipment cost Minimum operating 
attention 


Simplicity of operation High percentage salt 
removal 


3 Flexibility of operation a 


Efficient solids removal 3 Always available service 


Chemicals and Services 
for the Petroleum Industry 
DESALTING ¢« CORROSION INHIBITING 
DEMULSIFYING « SCALE PREVENTIVES 
WATER DE-OILERS « ASPHALT ACDITIVES 
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THE 
g GASOLINE PLANT 


Texas HUDSON has 
SEVEN MAJOR PROJECTS for Magnolia Petroleum 


These seven projects plus numerous smaller ones for the same client 
# the oil industry 


In the Pegasus field near Midland in West 


completed the latest of 
Company 


are typical of the work that has built the world-wide confidence 


in the ability of HUDSON to complete small or large processing plants in minimum 


time, with assured performance, and with minimum capita! outlay consistent with 


low operating costs 
Repeat contracts with a long list of satisfied clients make up a large part 


of the more than 100 projects constructed by HUDSON in the last fifteen years 


f ENGINEERING CORPORATION | 


DESIGNERS AND CONSTRUCTORS OF 
l Oll AND GAS PROCESSING PLANTS 
—_— FAIRVIEW STATION ° HOUSTON, TEXAS 





® VALVES 
© PIPE FITTINGS 


Walworth 
Stee! Gate Valve 


Walworth 
lron Body Saddie Gate Vaive 


Walworth 
Cast Steel Flanged Fittings 


REFINER 


Walworth 
Lubricated Plug Valve 


Walworth 
“500 Brinell"’ Bronze Globe Valve 


Walworth 
lron Body Gote Valve 


Walworth manufactures a complete line of valves and pipe fittings: 
all made to the highest standards of quality, both as to dimensional 
accuracy and metallurgical properties. In design, construction, and 
performance, Walworth products reflect more than a century of 
experience in the manufacture of quality valves and fittings. 

Your Walworth distributor will give you full information on the 
complete line of Walworth steel, iron, and bronze, and special alloy 
valves and pipe fittings; also Walworth Lubricated Plug Valves, and 
Walseal* valves, fittings and flanges. Ask for this information today. 

*Patented—Reg. U. S. Pat. Off. 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. Yi; 
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3:59.4 or 
4:01.4 


Theres enough difference 
‘To make oll the di 


A difference of only 2 seconds .. . but it made sports history on May 6, 1954, 


when the first under-four-minute mile was run in Oxford, England. 


The differences in quality and performance that Scovill 

builds into its Heat Exchanger Tube, while they also may 

seem small, can make a big difference in improving your operating 
record. Scovill Phosphorized Admiralty Heat Exchanger Tube, for 
example, begins its long service life with an added advantage. It is 
initially hot-extruded from billets continuous-cast by Scovill’s pioneer 
process. This means sounder metal — smooth, dense, free from pits or 
porosity. It means new uniformity of chemical composition, 


with optimum and uniformly distributed phosphorus content. 


The next time you have a new installation or a re-tubing 
job, let us show you how these differences in 


Scovill Heat Exchanger Tube work for you. 


Scovill Manufacturing Company, Mill Products Division, 
99 Mill Street, Waterbury 20, Connecticut. Phone PLaza 4-1171. 


HEAT EXCHANGER TUBE 


Phosphorized Admiralty « Admiralty « Arsenical Admiralty « Muntz Metal « Naval Brass « Red Brass, 85% + Deoxidized Copper 


a 


19eces Arsenical Copper + Copper Nickel, 10% & 20% + Cupro Nickel, 30% « Aluminum Brass « Aluminum Bronze, 5g + Duplex Tube 
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within the shadows of the ancient 


Roman Forum an unusual type of diplomacy is at work. 


Meeting at the Fourth World Petroleum Congress, 


representatives from many countries have assembled in Rome 


to discuss mutual problems and to survey the latest 
developments in the science of petroleum. By this means, 
the free exchange of ideas and experiences is 

facilitated among men who are drawn together by the 
universal desire for progress and success. 

And success will be theirs . . . success that will be 
measured in far greater terms than in the advancement 
of an industry. For, with their unhampered search for 
new ideas every member of the Congress 

becomes a statesman for the free world... 


statesmen of technology . . . and truth. 


1111 MT. PROSPECT ROAD, DES PLAINES, ILLINOIS 


PROCON (CANADA) LIMITED—40 ADVANCE ROAD, TORONTO 
PROCON (GREAT GRITAIN) LIMITED —112 STRAND, LONDON 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, 
PETROCHEMICAL AND CHEMICAL INDUSTRIES 
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Kight reasons why Taylor 
IS ORDERED 


VERSATILITY ECONOMY 
DEPENDABILITY EFFICIENCY 


CONTROLLERS 


One Knob B1-ACT’ Controller provides single adjustment for reset and proportional response for 
flow applications. The Twe-Knob BI-ACT Centrolier gives you full range of adjustment of propor- 
tional and automatic reset responses: for all jobs that don't require derivative adjustment. 360R 
TRANSET Controller provides independent adjustment of proportional and automatic reset re- 
sponses; also available as a proportional response controller. TR1-ACT* Controller combines all 


three response adjustments—gain, reset rate and (derivative) PRF-ACT* response. 


TRANSMITTERS 


The Taylor TRANSAIRE* Differential 

Pressure Transmitter provides lower 

installation and maintenance costs 

along with sustained accuracy, be 

cause the unit may be mounted for 

self-draining or venting; also elim 

ination of zero drift and range change 

during continuous use. TRANSAIRE 

Temperature Transmitter features 

short range spans within limits of 

minus 375 and + 1000°P. Highly sen 

sitive and responsive to dynamic tem 

peratures due wo lack of dead spots, 

derivative action in measuring circuit, and low heat capacity of cigarette-sized bulb. TRANSAIRE 
Pressure Transmitter is available in short range spans. Accurate to 44% of the selected short 
range span and sensitive to pressure changes of 44" of ater. 


RECEIVERS 


The TRANSET Recorder has automatic-manual unit, remote set-point indicator. 30-day linear 
chart, three hours visible. Chart reads from left to right on rectilinear coordinates, for quicker 
and easier operator interpretation. Twelve different forms of recording, and eleven different 
forms of indicating receivers available—all interchangeable with the self-purging case and all 
accommodated by one standard panel cutout (54432"' x 4%q"’)—even cascade control. 
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TRANSET’ 


System 


AND RE-ORDERED! 


RUGGEDNESS 


ACCURACY 


] Versatility —quick, easy interchangeability of con- 
trollers and receivers—thanks to the Taylor Plug-In 
feature— makes it possible to trace, analyze and correct 
process difficulties before serious trouble arises. Trans- 
mitters have wide range adjustments built in. 
Economy—you save money on installation because 
of simplified mounting, fewer piping connections, 
reduced panel size, lower labor and material costs. e.g., 
it's cheaper to run copper tubing than to pull thermo- 
couple wire through a conduit. And transmitters can 
be located at point of temperature measurement or 
fiow transmission, thus no long lead lines, no seal pots, 
no leveling required. 
3 Ruggedness— flow transmitters will hold calibration 
—no zero shift even on long continuous service. 
Temperawre transmitters have been used on top of 
columns 90 ft. high with ambient temperatures varying 
from 100° to minus 50°F. 
Low Maintenance— smal! motions, low stresses and 
sturdily built parts make for minimum maintenance 
Flow transmitters can be mounted close to pipe and 
are self-draining and venting. No permanent damage 
from overrange. 
5 Dependability — Plug-In means minimum instrument 
down-time, maximum production efhiciency. You're 
back on automatic control in seconds. 
6 Efficiency —exceptionally fast speed of response in 
all three transmitters means processes can be meas- 
ured the moment they start to change. Hence, better over- 
all control, higher yield of quality product, less rerun. 


LOW MAIN TE NANCE 


FIELD =NGINEER SKILL 


Accuracy —temperature transmitters give fine accu 
racy of measurement because of narrow spans, ex 
treme sensitivity, minimum dead spot, compensation 
for ambient temperature and pressure change. Flow 
transmitter produces accurate readings by elimination 
of long lead lines. Calibration holds on all transmitters, 


giving excellent repeatability. 


8 Field Engineer Skill 


Field Engineers have wide process equipment and 


Taylor's widespread force of 


application knowledge and experience in diverse in 


dustries. 


Why not call in your Taylor Field Engineer now, or 
write for Bulletin 98097. Taylor Instrument Companies, 
Rochester, N. Y., or Toronto, Canada 


/ 


MEAN 


ACCURACY FIRST 








IN HOME AND INDUSTRY 
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ECONOMY 

High-alloy loyer —usually 
10% or 20% of total plate 
thickness — ossures 
corrosion and abrasion 
resistance, long equipment 
life 


DESIGN FREEDOM 
Integral bond allows 
design and fabrication of 
shapes to meet process 
and space needs 


STRUCTURAL 
STABILITY 
Low-cost carbon steel 
backing provides 
necessary strength and 
rigidity 


Nickel-clad steel gives this jacketed heating 


unit high corrosion resistance in processing light 


/ 


hydrocarbons and ditine |:ydrochloric acid 


CLAD STEEL EQUIPMENT PERMITS 


FULL DESIGN FREEDOM 


When new equipment is being planned, economical clad 
steels will assure maximum design freedom for your tanks 
and pressure vessels. Because of the integral bond between 
high-alloy cladding and the carbon steel backing plate, 
full gage consideration is permissible under the API- 
ASME Code. Clad can be readily worked by conventional 
fabricating tools and methods, permits easy and econom- 
ical field erection. In service, clad steel helps protect 
against unscheduled shut downs stemming from seepage 
or crevice corrosion, 

Clad steels offer you all the corrosion resistance of solid, 
high-alloy construction with savings up to 50%, in material 
costs. These and other benefits, easy cleaning, drainage 





LUBENS 
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inspection or modification, can be obtained from 16 clad- 
ding materials—various types of stainless, nickel, Inconel, 
Monel, copper. 

These are supplied with a standard sodium hydride 
finish, or may be polished to help improve performance 
characteristics. When you're thinking of new tanks and 
vessels, qualified equipment builders can help your engi- 
neers and consultants take advantage of versatile Lukens’ 
Clad Steels. We work closely with fabricators to help 
select the type most suited to your processing needs. To 
get more information, ask one of your equipment builders, 
or write Manager, Marketing Service, Lukens Steel Com- 
pany, 751 Lukens Building, Coatesville, Pennsylvania. 


CLAD STEELS 


STAINLESS-CLAD - NICKEL-CLAD~ INCONEL-CLAD~MONEL-CLAD 


PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEEL PLATES AMD HEADS AVAILABLE 
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DESULF ZATION 
D 
UPGRADING 


@ First Commercial Unifining Unit 
toaited Refining Co 
Varren, Pennsylvania 


UNIFINING should be of particular interest to all operators 


of catalytic reformers which produce by-product hydrogen. 


® Harshaw is the exclusive producer of the Union Oil 
Company of California cobalt-molybdate catalyst 

used in the recently announced ‘“‘Unifining’’ desulfurization 
and upgrading process. This rugged, commercially proven 
catalyst is supplied in the form of cylindrical tablets 
conforming to rigid physical and chemical specifications 
established by Harshaw and Union Oil Company 

of California. Stability at high temperatures permits 


repeated regenerations if and when necessary. 


Please contact Harshaw for further information on this catalyst. 


SHAW 


Lean 


THE HARSHAW CHEMICAL CO. 
1945 East 97th Street, Cleveland 6, Ohio 


Chicage 32, Ilineis © Cincinnati 13, Ohie © Detroit 28, Michigen © Houston 11, Texas 
Leos Angeles 22, California © WNew York 17,.N.Y. © Philadelphia 48, Pennsylvania 
Pittsburgh 22, Pennsylvania 


* Trademark of Union Oil Company of California 
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From one source ...any 
instrumentation you need 


When it comes to measurement and control, 
every industrial process is different. Each 
demands its own combination of accuracy, 
economy, instrument ranges, and all the 
numerous other characteristics that are pe- 
culiar to the individual! application. 


No single instrument and its accessories 
could possibly fit every process. So Honey 
well makes a broad variety of measuring and 
controlling equipment that spreads across a 
tremendous range of applications. 


The advantages are two-fold. First, you can 
get all the instrumentation your process re- 
quires from a single source, so there is un- 
divided responsibility for the complete 
installation. And second, you are assured 
that the equipment selected for your process 
is recommended without bias . . . neither 
over-sells nor under-equips . . . needs no 
stretching, squeezing or compromising to fit 
it to its assignment. 


This versatile family includes ElectroniK 
indicators, recorders and controllers in cir- 
cular and strip chart models, applicable to 
temperature, pressure, pH, power and 
dozens of other variables: square root flow 
meters for control applications; evenly grad 
uated flow meters for cost accounting; ther 
mometers, pressure gauges and liquid level 
meters; Pyr-O-Vane millivoltmeter con- 
trollers. Especially useful for graphic panels 
are the Tel-O-Set miniature indicators, re 
corders and controllers. Electric and pneu 
matic control systems range from the 
simplest to the most complex, including 
automatic program controls and complete 
systems developed for particular processes 


Working with these instruments is a full 
choice of primary elements thermo- 
couples, Radiamatic radiation elements, pres- 
sure-type and electrical resistance thermal 
systems, flow meter bodies, pH cells and 
many others. For final control elements, you 
can choose from a wide range of electric 
motorized and diaphragm operated valves. 
To complete the picture, there are more than 
7000 non-indicating devices for controlling 
temperature, pressure, vacuum, liquid level 
and humidity . . . an unmatched variety of 
instrumentation made by the world’s largest 
manufacturer of control equipment. 


a 


Honeywell 


cascade control 
maintains 


accurate reheater 





























Diagram shows basic elements of temperature control system. 
Grouping Tel-O-Set indicator, controller and temperature 
transmitter together minimizes control tubing runs sim- 
plifies tuning of control action. 
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Flow of fuel gas to reheater furnaces is transmitted to nearby controller by Differential 


Converters (see arrows). Cascade control system actuate liaphra 


“UN OIL COMPANY'S $15 million petrochemicals 
S plant at Marcus Hook, Pa., makes use of the 
most advanced control techniques to assure efficient 
production. Designed to produce toluene, benzene, 
xylenes and numerous valuable by-products the 
plant features Honeywell graphic centralized control, 
plus supplementary field-mounted instrumentation 
in specific spots where local data is needed 


The Honeywell cascade system used to regulate re- 
heater furnace temperature typifies the intricate con 
trol instrumentation required for many processes 
The furnace feeds the Houdriformer unit, and must 
supply widely varying Btu output depending on the 
end product. The furnace has considerable control 
lag, and fuel gas may vary in composition and pres 
sure. To overcome these factors, a Tel-O-Set instru 
ment on the main panel measures temperature of 
heated stock and resets the control index of a Brown 
Flow Controller. The flow instrument is located near 


REFERENCE DATA 
Write for Catalog No. 2320 
and Bulletin No. 8410 


gm valves in each line. 


temperatures in Sun Oil Plant 


the furnace where fireman can check readings. This 
controller, in turn, regulates diaphragm valves in the 
two fuel gas lines supplying the furnace. Adjustable 
limit stops in the flow controller's /ndexet unit pre 
vent closing of the gas valves beyond safe limits 
during sudden surges in temperature. The result is 
exceptionally consistent, close-limit control. 


Numerous other specialized control applications can 
be readily handled by Honeywell custom-designed 
cascade and ratio systems. A broad variety of in 
strumentation, and an extensive background of 

perience in petroleum processing control are ready 
to serve you. Your local Honeywell sales engineer 
will welcome the opportunity to discuss your specific 
application and he’s as near as your phone 


MINNEAPOLIS-HONEYWELL REGULATOR Co 
Industrial Division, Wayne and Windrim Avenues 
Philadelphia 44, Pa 


presets, ra 


BROWN | RUMENTS 
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PritTCcHARD RECOVERS 





SULPHUR FOR SIGNAL! 


SIGNAL OIL AND GAS COMPANY'S TIOGA, NORTH 
DAKOTA, SULPHUR RECOVERY PLANT COMPLETES 
FIRST WINTER OF OPERATION. 


Pritchard designed and engineered this plant to extract 
hydrogen sulphide and produce 65 tons of elemental 
sulphur per day in an extremely cold climate. 


Pritchard has available patented processes, practical 
design data, and operating specifications to provide 
efficient sulphur recovery for your refinery or natural 
gas operation. Take the first step toward 

turning waste into profits by con- 

tacting the Pritchard sales 


office nearest you! 














Big LP bulk plant 


safeguards 


loading lines with full round flow Rockwood Ball Valves 


Conventional valves on the loading 
lines were causing a delay at this busy 
bulk plant. Hoses burst, due to expan- 
sion of the liquid by the morning sun, 
and leakage was a problem. 

Rockwood Ball Valves ended these 
annoyances. Since their installation not 
a hose has been lost and their extra 
fast opening and closing, plus elimina- 
tion a leakage, have brought new speed 
and safety to loading operations. 

There are four good reasons why 
Rockwood Ball Valves are such out- 
standing performers four exclusive 
features for trouble-free efficiency: 


Full Round Flow no change in 
shape or volume of fluid stream — no 
turbulence. 

Quick Opening and Closing — only 
a quarter turn needed, even under 
full pressure a time saver 


Longer Wear Resistance — chrome- 
plated bronze ball withstands abra- 
sion, pitting and scratching 

Leakproof Seal pressure of fluid 
automatically positions ball against 
seat to form tight seal. Retainer 
spring holds ball tight on seat at no 
pressure. 


ROCKWOOD BALL VALVES 


FULL, R. 


FLOW 


For more dota on advertised products, us 


If you are not now using Rockwood 
Ball Valves, send coupon today for 
complete information. Valves come in 
all pipe sizes —- %" to 24" in bronze 
3” to 8” in steel. Tested and listed b 
Underwriters’ Laboratories, Inc. As 
for Rockwood air-operated ball valves 
for remote control use. Distributors in 
all principal industrial areas. 


a y 
< “hte 
a 
ROCKWOOD SPRINKLER COMPANY 
¥H Harrow Street 
Worcester 5, Mass 


Send me illustrated folder V-4 on Rockwood 
Full-Flow Ball Valves 

Name 

Title 

Company 


City 


Zone 
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Take a tip for safety’s sake... 


sate-ttead with Multigrip ! 


DON'T WAIT until after a serious accident occurs! It 
will cost you less—in money and man-hours to safe-tread 
with USS Multigrip Floor Plate right now 


Then you'll know that your workers are protected from 


slips and falls at all times—even when the floor is wet or 
oily. For Multigrip safe-treading provides sure-grip trac 
tion from any direction for wheels as well as for feet. Be 
sure you don't overlook any potential danger spot, any 
area where a smooth surface may cause a slip 


Multigrip is easy to install it is available in large 
sections so that you can reduce cutting time and waste 
when you want to cover large areas. Multigrip also is 
easy to keep clean, with broom or hose. There are no 
crevices to catch dirt water drains quickly and com 
pletely 

Multigrip makes a long-lasting floor. This tough steel 
plate can take years of heavy traffic—and it won't crack, 
chip, splinter or rot as other flooring materials do. Multi 
grip can be used structurally or as a covering 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TEMWESSEE COAL & IROM DIVISION, FAIRFIELD, ALA. 
UNITED STATES STEEL SUPPLY DIVISION, CHICAGO 


UNITED STATES STEEL EXPORT COMPaRY atw YORE 





OVERHEAD RAMPS 


TE” caryy a | 


nn 
| ME steps on RAMPS ENTIRE PLANT FLOOR 
— 





FLOOR PLATE 


Sold by leading ditdubuiou from coasl To coast +10 
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A.S.1.M. &943-47T. 115 volts, 60 cycles, single phase AC operation. 30’ long, 18” wide, 32” high. Other voltages and frequencies. 


lan 
improved 
model 
i rere for 
testing 
Tait 
turbine 
oils 


turbine oil oxidation bath 


This bath determines the oxidation inhibitor life sample level. A stainless steel centrifugal pump 
of inhibited turbine oils. The oil sample, in the accomplishes uniform stirring without turbulence. 


presence of water, oxygen and an iron-copper cata- In conjunction with the lo-lag stainless steel 
lyst, is subjected to a temperature of 95°C + 0.2°C. heaters, a sensitive mercury-in-glass-type thermo- 

The bath accommodates 12 oxidation test cells. regulator operates a mercury plunger relay on the 
It is made of corrosion resistant stainless steel. It intermittent heat circuit. Another bank of heaters 
utilizes “flow-rater” type flowmeters, made of pyrex quickly brings the bath up to operating temperature. 
brand glass, with stainless steel floats. Individual An additional heater circuit permits steady continu- 
needle flow control valves assure a rate of flow of ous heat input. All control knobs are conveniently 
three liters of oxygen per hour to each test cell. The mounted on the lower front panel for ease of operation. 
water manifold has valve connections for mushroom 


PRICE LIST 
aid . : 618765 Steam Turbine Ol! Oxygen Bath, 12 unit improved model, complete 
The bath’s window is made of tempered polished as described above but without oli test cells (which consist of test tube 
“Tuf-flex” plate glass. Two fluorescent lamps permit mustroom condenser and oxygen Colivery tube eoch $1,780.68 


. ; 618772 Ol Tube Pyrex brand glass each 3.75 
the operator to view the rate of oxidation and elimi- 618774 


type condensers. 


; Mushroom Condenser Pyrex brand giass each 700 
nate the need for removing the cells in determining 618776 Oxygen delivery tube each 4.50 
618778 Copper wire catalyst per 1000 ft 11.50 
618780 iron wire catalyst per 1000 ft 6.00 


Send for “Labitems” describing 
618782 Winding fixture for wire catalyst ‘ 1$0 00 


Oxidation Bath and other 
new petroleum testing 
instruments 


ses moot sty bet 5 EB The EMU GREINER C2. 
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WHAT’S NEW AT BRISTOL 


FIRST instrument system 
BASIC GRAPHIC-PANEL 


it’s BRISTOL’S new metagraphic 
instrument system 


A WIDE SELECTION: For example, there are 
35 receiver and 34 controller models and 
the widest variety of transmitters on the 
market. A model can be found among these 
that will exactly meet any requirement. 
FULL PLUG-IN SERVICE: Change recorder to 
an indicator or vice versa in 10 seconds 
with ABSOLUTELY NO INTERRUPTION WHAT- 
SOEVER TO AUTOMATIC CONTROL. 

Pull complete chassis out (one piece 
chassis — no tools required). With chassis 
removed you get the same automatic 
control as before. 

Change from one model to another or if 

trouble is suspected in a plug-in unit, the 
doubtful unit can be replaced by a spare 
while the suspected unit is checked in the 
service shop — out-of-service time is thus 
eliminated. 
CONTINUOUS VALVE POSITION INDICA- 
TION on same instrument scale as set point 
scale, gives continuous data on control 
valve position — makes “bumpless” transfer 
possible, simply by matching pointer posi- 
tions — no need to read actual scale values 
— minimizes reading errors — speeds 
operations. 


OPERATING 
Qn 


AUTOMATIC 
CONTROL 


We 


‘ ; 
chek 
(° « C1) measunine 
| iN TRANSMITTER 
| | 
\e . 
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SUPPLIED IN A VERY WIDE VARIETY OF SPANS 
AND RANGES: For example, absolute pressure 
instruments are made in ranges as low as Smm 
mercury absolute. Pressure instruments as low as 
5 inches water to 10,000 psi. Over-range protection 
available up to 400% over range. 

STANDARD BRISTOL MEASURING ELEMENTS ARE 
USED — high torque, wide-angle travel gives power- 
ful, positive operation. Very sensitive — as little 
change as 0.03% of range, including reversal. 


METAGRAPHIC INSTRUMENTS MEASURE, RECORD, 
INDICATE, AND AUTOMATICALLY CONTROL 


Pressure Liquid Level 
Vacuum Flow 
Absolute Pressure Temperature and 


Differential Pressure Mechanical Motion 


PerroteumM REFINER—I ol. 34, 


Vo 





that carries out 
idea completely! 


RECORDING RECEIVER: 
Also furnished as an indicoter 


NO INTERRUPTION WHATEVER TO AUTOMATIC 
CONTROL when receiver chassis is removed. The 
chassis of a Metagraphic Receiver is plug-in con- 
struction and can be changed from a recorder to an 
indicator or back in a matter of 10 seconds. 


OFFERED FOR UP TO 3 MEASURED VARIABLES 
— with air pressure regulators or air-loaded regu- 
lators — three-position manual-automatic transfer 
valves for automatic control and six-position (on 
the same knob) transfer valves for cascaded control. 


ALL MEASUREMENTS ON SAME SCALE PLATE: 
Deviation of pointers shows at a glance conditions 
of control — no need to read scale. 


Plug-in Flexibility 


VARIETY AND FLEXIBILITY: The most flexible and 
complete line of controllers offered — 34 different 
models, including the following variations: 


1. Remote set-point 4. Plug-in receiver 
2. Integral set-point (with mounted 

or without air-loading) 5. Plug-in pipe or a 
3. Pipe-connected mounted 


6. Five models of control action as follows: 
a. On-Off 
b. Adjustable proportional 
c. Adjustable proportional plus reset 
d. Fixed proportional pivs reset 
e. Proportional plus reset plus rote 
(derivative) 


Write for our product data sheets. The Bristol 
Company, 111! Bristol Road, Waterbury 20, Conn. 


BRISTO 


6.5.2 


BRISTOL'S 


POINTS THE WAY IN 


HUMAN-ENGINEERED INSTRUMENTATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


June, 1955—Perroceum REFINER 
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Why pay for fouling when Polyrad costs so 
little? Frequent down time for cleaning or replacing 


fouled and corroded equipment is no longer a normal 


operating expense for refineries. Not when Polyrad 
corrosion inhibitor can prevent damage with an aver 
age treatment of about | quart of Polyrad per 1,000 
barrels of fluid 

Polyrad’s powerful detergent action loosens or- 


ganic and inorganic deposits and permits their re- 


moval in the fluid stream. This means you can prevent 


fouling by using Polyrad—and you can even clean 

up fouled equipment by starting Polyrad treatment 

All around the refinery, Polyrad helps maintain 

throughput, increases heat transfer, reduces metal 
a loss, and cuts down time for maintenance 


Polyrad is readily available from stocks main 


tained throughout the country. A Hercules technical 


representauve will bre glad to assist in ey iluating 


Polyrad under your own operating conditions 


® 
\ Mores Department 
y, HERCULES POWDER COMPANY POLYRAD 


976 Market Street, W ton 99, De 
FILMING AMINE INHIBITOR 
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quantitative and qualitative PROOF 


1. That “clean,” ready-to-refine crude oil often contains 2. That they are effectively removed by PETRECO 


harmful solids in substantial quantities. 


Pr. . hes +i | 


Electric Desalting. 





This photomicrograph lalso 70X) shows the sedim 


shows the solids, or sedi 
t hed been 


photomicrograph above (70X 


ment, contained in about one half quart of supposedly ‘clean ng in the same quantity of o after 


nery charging stock Petreco Electric Desalting 


to associate with the water phase and are 


The removal of harmful solids from charg- 
eliminated in the effluent water. 


ing stock is an additional benefit derived 
from the use of Petreco desalting. In addi- : , : , ; 
, : e 100% of th , For maximum refming efficiency, specify Petreco 
BES 0 Snoveny 95% pad > GS Cas Salts, Electric Desalting. Complete information 
Petreco desalting also insures against plug- is available from 


ging and abrasion damage from solids such 

hose ill ed above. Al ith th See 
as those illustrated above. Along with the OF PETROLITE 
salts, these detrimental substances are CORPORATION 


brought together in the electric field, caused 3202 South Wayside Drive, Houston 1, Texas 


1390 East Burnett Street, Long Beach 7, California 


Specialized Electric DEHYDRATING © LUBE OIL TREATING © DISTILLATE TREATING 


Petroleum Processing DESALTING * SEDIMENT SEPARATION * DESAPONIFICATION 





Here's precision 
hydraulic power 
and control in 
action. This Bucyrus 
Erie Hydrocrane is set 
ting tank foundations 
at a Southwest refinery 
Smooth, positive meter 
ing action through hy 
draulic controls pro 
tects costly equipment 
against damage — pro- 
vides utmost safety for 


men 


Costly Jolts Gone—Fluid Action 


Mydrocrane Gives Cushion Handling to 


Growing Range of Jobs 


About seven years ago the revolutionary Bucyrus- To fully realize the advantages of fluid power 
Erie all-hydraulic Hydrocrane first demonstrated and control, you must see a Hydrocrane in action 


its almost unbelievable precision control. On one — moving heat exchangers, handling condensers, 
setting valves and pipe, stockpiling material, erect- 
ing tank foundations . countless digging, 


erecting and clean-up jobs. Your Bucyrus-Erie 


test it lifted, swung and set down a pyramid of 
six brimful drinking goblets, carried on a 1-ton 


steel test slab — withour spilling a drop of water 
; distributor will demonstrate on your job 

Today greatly improved Hydrocranes and Hydro y } — 

hoes with greater capacity and far faster line 

Wrist-action Hydrohoe speeds trenching. 

speeds are bringing this outstanding hydraulic 

Wrist-action dipper is hinged at lower end of boom 

precision to an ever increasing number of jobs handle and rotates under power to produce bigger 

oads, better trenches, more biting force, less spillage 

Every crane or hoe function is fully hydraulic 

Hoe gives you the same precision control, boom tele 

——~ SWIng, boom hoist, line hoist, boom telescope ope, and smooth action of the Hydrocrane. Quickly 


avertit o « » hon held 
outrigger control nvertible to crane boom in the held 


BU YRUS | 1880 751° 
(OTe eee 


to Mek Who 





Sovth Milwaukee 
we) a ee 
Wisconsin 
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New Houdresid Process 
Completely Cracks the Bottom 
of the Petroleum Barrel, 
Increases Gasoline Yields. 


The Houdry Process Corporation has announced an economically 
feasible process for catalytically cracking the bottom of the 

~ 
petroleum barrel. The new process, named Houdresid, converts reduced 
crudes into the most desirable refinery products. 

Houdresid eliminates the need for expensive feed preparation 
processes. \t also accomplishes a marked increase in gasoline yield; 
approximately 64 per cent gasoline is produced from the residuum 
as compared with 52.5 per cent gasoline yield from vacuum 
distillation plus catalytic crac a 

The Houdresid Process has been on stream for more than a year 
at the Sun Oil Refinery at Sarnia, Ontario. 

For further information write to: Houdry Process Corporation, 


1528 Walnut Street, Philadelphia 2, Pennsylvania. 


nUUD i ces 


PIONEER CATALYTIC PROCESSES 
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KEY-KAST’ FITTINGS 


on Fabrication Assemblies for Platforming Chorge Reheaters and Reboilers of Standard Oil Company of Calif. 





Tube assemblies in 
fabrication yard before 
final installation 


Prime Contractor: 
Bechtel Corp 
Platformer Furnaces: 
Lummus Co 

Reboiler Furnaces: 
Foster-Wheeler 

Fabrication: 
Associated Piping 
& Engineering Co 
Pipe Fabricating 
& Supply Co 


These specially-designed Key-Kast multiple-hole fittings were produced by 
JOB DETAILS: Key Co. for installation in the new catalytic reformer units at Standard Oil 


Company of California's refineries at El Segundo (illustrated) and Richmond. 
Tube 6%” O.D. « .4675”" 


ote aren wan More and more refineries, in fact, are finding Key-Kast fittings and flanges 





the answer to their alloy piping needs for these Key-Kast advantages 


2% % chrome, , 
1% molybdenum mean greater structural strength and longer life: 





7 icl 
Seetueed ton Greater wall thickness throughout 


Pressure. 650 ib., 1125°F. 


temperature: ® Greater allowance for corrosion, with extra thickness at critical areas 


® Controlled quality. through rigid metallurgical control 


Since 1916...manufacturers and developers of 
products for high temperatures and pressures 


Box 494-E, EAST ST. LOUIS, ILLINO'ES 


OIiSTRICT OFFICES: NEW YORK «+ CLEVELAND 
CHICAGO «+ TULSA * HOUSTON ¢ LOS ANGELES 
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Whatever your product, chances are 
that Rheem has already developed 
special linings to protect it for 
shipment in steel drums 





Rheem’s experience with hard-to-package products 
is a matter of record. From acetates to white oils, 
virtually any bulk-packaged product you can think 
of is now being shipped in Rheem-built steel drums 
and pails with special linings. 


YOU CAN RELY ON 


So you name it. If you have a product you'd like to 

ship in steel containers, chances are that we've 

already developed a lining that will protect it. If it’s 

a new product, or one that we’ve never handled, 

Rheem laboratories are fully equipped to run tests WORLD'S LARGEST MANUFACTURER | 
and recommend a suitable lining. For full informa- OF STEEL SHIPPING CONTAINERS 
tion, call our nearest office. Or write to Rheem 

Manufacturing Company, 1025 Lockwood Drive, 

Houston 20, Texas or 4901 Jefferson Highway, New 

Orleans 20, Louisiana. 


Other plants et 


RICHMOND AND SOUTH GATE, CAL., CHICAGO 
NDEN, N. J., AND SPARROWS POINT, MD 
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BETTER CHARTS 

Humitex Charts printed from high 
wecision plates, under controlled 
humidity conditions, on special, high 
stability paper. Easy-to-read gray 
printing against chart’s smooth, white 


background brings out full brilliance 
of new Foxboro Ink. 


BETTER PENS 

Non-corroding, stainless-steel pens 
with positive capillary feed. Con 
trolled special-process points ( stand 
ard and fine line) assure sharper, 
cleaner records. 


BETTER INK 

Five rich, brilliant colors . . . won't 
clog or “feather” .. . sediment-free 
flows smoothly under all atmospheric 
conditions. Specially formulated for 
new Foxboro Pens and Charts 


NEW INK DISPENSER 

Exclusive-design, easy-to-handle 
polyethylene ‘squeeze’ dispenser 
(pat. pend.) gives pin-point control 
of drop size, ends messy pen-filling 


Won't leak or break. 


THE FOXBORO COMPANY 
746 NEPONSET AVE, FOXBORO, MASS., U.S.A 


BO 


REG. U.S. PAT. OFF 
PACTORS in TH UNITED STATE S, CANADA, AND 
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{o 
Piatinum Catalyst 
Potsorts 


Attapulgus Clay keeps strict watch over your 
catalytic reforming feed stocks, protects you against 
losses caused by catalyst poisoning. It does this by 
effectively reducing the detrimental constituents 
that temporarily (sometimes permanently) foul 

the catalyst. 

Here are the troublemakers (some need only be 
present at 10 parts per billion) that Attapulgus Clay 
adsorbs from the stream: ArsEniIc— either present 
in the crude, or picked up from corroding tubes and 
equipment; Leap—either crude-occurring or picked 
up; SuLFuR—alky! or aryl; NrrroGen— known to 
exist in some crudes, but whose source usually is in 
amine-type corrosion inhibitors. 

Setting up this effective clay treatment safeguard 
can be accomplished at a surprisingly low investment 
one that pays out promptly in terms of the most 

favorable production rate. 

This is another solid example of how M&C 
products keep growing in value to refiners. There's 
always a new place for these versatile minerals to 
improve the quality and cut the processing costs 
of petroleum products. 


NEW BULLETIN! “Preparation of Petroleum Feeds for Platinum Catalysts 


is just off press. Check the coupon for 
prompt mating of your personal copy, 
and for other assistance, if desired 


MINERALS & CHEMICALS CORPORATION OF AMERICA 
Dept. W, 210 W. Washington Square, Philedelphia 5, Pa 


ATTAPULGUS PRODUCTS from Please send me “Preparation of Petroleum Feeds For 


Platinum Catalysts” 


I'd like to talk to a representative about a specific 
feed stock problem 


MINERALS & CHEMICALS 
CORPORATION OF AMERICA 


4 


210 W. WASHINGTON SQUARE, PHILADELPHIA 5 


name 
compan 
address 
city 


ALWAYS A 
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NON-CLOGGING! 


PULVERIZES LARGE PIECES OF 
ENTRAINED COKE IN PUMPAGE 


Ce 


CRUSHES COKE INSTANTLY 
Positive crushing mechanism in 
stantly crushes large pieces of 
herd coke entrained with the 
pumpage 


Results in more hours on stream — 
less down time. 


The pulverizing action on entrained 
solids reduces clogging of other 
system equipment. 


Non-pulsating flow eliminates need 
of auxiliary equipment for contro! 
Biaghom Type CKM of pressure and/or capacity. 
Double Volute”, Two Stage 
KOKE-KRUSHER" for Landiing » Smooth pump characteristics eliminate 
destructive vibration. 


Eliminates expensive protective devices 


hot, coke-laden pumpage at high heads. 
lower maintenance. 
Only one moving port. 


The Bingham “Koke-Krusher”, the only pump that crushes coke, is 
a held-proven, centrifugal pump specially designed for the severe 
services of pumping oil products such as Residuum, Flash Tower 
Bottoms, Black Oil Recycle —in which the oil carries in suspension 
pieces of hard coke of irregular size and shape. 

This revolutionary Bingham pump features a coke crushing mech 
anism located in the suction chamber immediately in front of the 
impeller eye. Any piece of solid coke entrained in the pumpage 
must pass through the crusher, where it is instantly pulverized, 
before entering the impeller 

The resulting pulverized coke particles are small enough two 
assure free flow through the pump and all system equipment. The 
Bingham “Koke-Krusher” will make a big difference in your oper 


Bingham “Koke-Krusher™ j flash tar bott 
ations. Call your nearest Bingham office for full details — ee ee ee _— 


in pressure coke still of a large midwest refinery. 


Md . SALES AND SERVICE OFFICES 
BOSTON, MASS PITTSBURGH, PA 
CHICAGO, iil. SAN FRANCISCO, CALIF, 
SINCE 1921 DENVER, COLO SEATTLE, WASH 
HOUSTON, TEXAS ST. LOUIS, MO 
BINGHAM PUMP COMPANY KANSAS CITY, MO ST. PAUL, MINN 


General Offices: 2800 N.W. Front Avenue, Portiand 10, Oregon NEW ORLEANS, LA TULSA, OKLA 
NEW YORK CITY, N.Y. TORONTO, ONT., CAN 


Factories: Portiand, Ore. + Vancevver, 8.C., Canada PHILADELPHIA, PA, VANCOUVER, 8.C., CAN. 
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Check over the list of analyses shown here. ACIDS? 


“ing gna smoromen tert GEORROSIVES? PRESSURES? 


make certain you get the analysis that wili in- 
sure the utmost in efficiency ond economy. 


wat Comeetan, ss wee tec eee «= NEMMIPERATURES? OXIDATION? 


Pittsburgh 30, Pennsylvania. 


wumsmmnrareane: § Lona/ Tube has the answer 


Carbon, ' Me 9Cr,1 Me 
YY Cr, 4 Mo 12 Cr @ Over the past 60 years, National analyses, each for the purpose of 
1 Cr, 4 Me 12 Cr, Al Tube has made a thorough study of combatting specific refinery condi 
refinery tubing problems. The result tions such as exposure, pressure, 
1% Cr, 4 Me 17 Cr of this study is an extensive collec- temperature, oxidation, ete. Every 
2Cr, 4 Me 18-8 tion of case histories covering virtu one of these analyses has been tested 
, ally every tubing problem in the and retested in refinery service, so 
2% Cr, 1 Me 18-8 Ti book. We call this collection our “ex that we know exactly what can be ex 
2% Cr, 4 Mo, % Si 18-8 Cb perience file.” With it, we are able to pected of each one. Other chemical 
solve your refinery tubing problems compositions are also available in 
3 Cr, 1 Me 16-6 Me Using this 60-year “experience tubular products, and a wide variety 
5 Cr, 4 Me 25-20 file’ as a basis, National Tube has of high temperature problems arz 
5 Cr,4 Mo, 11% $i 3% Ni developed 25 different steel tube presently under study, 


7 Cr, 4 Me Swi 


8 Cr, 4 Me NATIONAL TUBE DIVISION ?™, 
UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 


(Tebiag Specialties) 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL SEAMLESS PIPE AND TUBES 
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Simple level adjustment indicat 


ing dial. 


UPPER and 
LOWER SIDE Prevmatic proportional band end’ 


CONNECTIONS f P specific gravity adjustment com. 


Lowen a8 ' ( ; "esses, ” Uhireg « 
Universally Accepted fev 


* LIQUID LEVEL CONTROL 
* LIQUID LEVEL INDICATION 
© INTER FACE CONTROL 


UPPER SIDE 
AND BOTTOM 


_ CONNECTIONS Engineered for peak performance the Fisher Series 2500 


Level-Trol is designed to give rugged, trouble-free service 

It is high in sensitivity and accuracy it is versatile in 

handling all kinds of liquids, with minimum service 
* _ attention 


* 


Fisher Bulletin F-3 gives full details write for your 
¥ copy today! 


( 2am 
FISHER GOVERNOR COMPANY - Marshalltown, lowa 


EADER N RESEARCH ¢ TTER® PRE N ) EVE 
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How A. O. Smith 
Texas polymerization 
REACTORS, HEAT 
METALLURGICAL 


4 , (p> 
733415 Hh 
By ale «i 


‘ii 


"= 


4b bine installation shows that A. O. Smith 
service extends far beyond the usual sup- 
plying of vessels and exchangers to order. 
Here, our metallurgical research served to 
prescribe the chemical specifications used by 
the customer to improve the corrosion-resist- 
ance of specific reactor linings. 

A. O. Smith supplied special pressure vessels, 
as well as five different kinds of heat exchangers 
for the phosphoric acid polymerization unit. 
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This typical example shows why the petro- 
leum, petro-chemical and chemical industries 
bring their pressure vessel and heat exchanger 
problems to A. O. Smith. 

Investigate A. O. Smith’s performance in 
terms of your own processing needs. Write our 
nearest office. We'll be glad to give you 
detailed information about A. O. Smith pres- 
sure vessels and heat exchangers, engineering 
and research. 


PerTroceum REFINER 





June, 


serves refineries 
unit uses 
EXCHANGERS AND 
RESEARCH 


Three A. O. Smith reactors with type 316 
ELC lining are the heart of the unit. De- 
signed for operating pressures of 640 psi, 
the vessels have 102-in. ID are 58 ft, 
long with 2% in. wall thickness. 


Broader service through Glascote — For more than 
20 yeors, our subsidiary, Glascote Products, Inc., Cleve- 
lend, hos been serving the process industries. Glascote 
can supply you with corrosion-resistant laboratory and 
pilot plant reactors single-shell or jacketed storage 
tonks. .double-jocketed condensers. . . columns. 


19055—-PetTroteumM REFINER 


44 
3 


4 


EXCHANGERS 


"i 
aA) 


ae The unit has 21 A. O. Smith heat exchang 
ers. These include reboilers, condensers, 


coolers, heaters and exchangers, ranging in diam- 


# 


q 


a. 


eter from 15 to 51 in. We make all types of heat 
exchangers required by a petroleum refinery 


Through research 4 ...@ better way 


MILWAUKEE « HOUSTON ~LOS ANGELES 


Glascote Products, Inc., Cleveland, Ohio 


international Division: Milwaukee | 
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WHEN YOU’RE UP IN THE AIR 


OVER PROCESS EQUIPMENT... 








oLeuM REFINER 





THE ANSWER iS 





KELLOGG -ENGINEERED 





a 
| AT 
FABRICATION | TRANSFER 


EQUIPMENT 


We emphasize “‘engineered”’ because M. W. Kellogg means 
much more than just putting together heat exchangers, pressure 
vessels, piping and other process equipment. Backed by a ) 


—— ———— 


complete metallurgical and welding research staff, Kellogg 
TANKS AND 


process equipment is designed and fabricated by men who 
REACTORS 


are recognized authorities in the field of heat transfer, stress 
analysis, welding techniques, non-destructive testing-—and 


who constantly keep up with what is happening for tomorrow. 


You can save many precious man-hours for your own 

engineers with Kellogg-engineered process equipment. You can 

assign the design problem to Kellogg or have Kellogg review 

your own design engineering to assure an optimum design. Your 

engineers will find it stimulating and profitable to work with KNOCKDOWN 

the Kellogg staff. vesus= 
Kellogg process equipment means top performance at 

minimum investment and prompt deliveries. It is engineered 

for the job by engineers who know their jobs. If recently you 

have not had firsthand experience with the Kellogg Fabricated 

Products Division, we would welcome the opportunity to 

describe our expanded services and manufacturing facilities. 


FABRICATED PRODUCTS DIVISION 
THE M. W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 7, N. Y. 


P , on PROCESS 
In Canada: The Canadian Kellogg Company, Limited, Toronto 


In Europe: Kellogg International Corporation, London 


SUBSIDIARIES OF PULLMAN INCORPORATED 


GET IT RIGHT FROM 





~_ 


PRESSURE 
VEsseL_s 
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new 


1955 WELDOLETS 


THREDOLETS 
SOCKET WELDOLETS 
. itustrating when and where to use them. 
Specific areas of application shown, aiso 
correct installation procedure and featuring 
these new developments 


1 Reduced inventory—size consolidation for 
interchangeability. 2 Thredolet rating addition— 
30004 and 60004. 3 Complete range of stain 
less, alloy and non-ferrous materials. 4 Curva 
tures for additional pipe sizes through 36” 
and for caps, heads and flat surfaces. § New 
marking standard. 6 Weidolet Split Tees 
for complete encirciement reinforcement. 


The new 1955 Bonney catolog will 
be mailed to you promptly 
upon request 


ste i ia aol aci- & TOOL WORKS 


721 MEADOW STREET, ALLENTOWN, PA. 
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ell, on there /.,. there's a better way! 


YOU CAN NOW DISPOSE OF YOUR SLUDGE SULPHURIC ACID 
BY SHIPPING IT BACK TO CONSOLIDATED FOR REGENERA 


? 


Two unique sludge acid regeneration units at Houston and 
Baytown, Texas, were recently put on stream by Consoli- 
dated’s Southern Division. 


The new facilities will convert into new white sulphuric 
acid any grade of sludge—providing only that it can be 
pumped from the tank car or barge. 


This new Consolidated service relieves petrochemical plant 
managers of the expense and bother of disposing of sludge 
by other means. Furthermore, it completely eliminates the 
danger of air and stream pollution 





Talk to the Consolidated man about your sludge acid prob- 
lems. He can help you 


CONSOLIDATED CHEMICAL INDUSTRIES INC. 


640 ESPERSON BUILDING @ HOUSTON 2, TEXAS 360 MADISON AVE @ WEW YORK 17, NEW YORE 
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What Makes Furfural So Guod 
As a Selective Solvent? 


1. SELECTIVITY: F urfuralishighly selec 
tive; it is a polar molecule and gives a 
sharp separation. its high specific grav 
ity permits rapid phase separation 

2. fASE OF RECOVERY: Furfural may 
be readily recovered from aqueous 
soli:tion by steam stripping; it may be 


recovered from non-aqueous solutions 
either by flash vaporization, straight 
distillation, steam stripping, or ex 
traction with water 

3. STABILITY: Under the conditions 
encountered in refining, furfural has a 
high degree of stability, as shown by 
the low solvent losses in operating 
plants around the world 

4. STORAGE: It is not necessary to use 
special handling precautions for cold 
weather operation since furfural has a 


s 


SO | 


‘ 


freezing point of —34°F. which is well 
below temperatures normally encoun- 
tered. Generally, furfural is stored and 


handled in steel tanks and lines 


5S. SAPETY: Furfura! has a safety record 
extending over 30 years of industrial 
use. It has a high flash point (150- 
160°F.), and a vapor pressure of 8 mm, 
Hg at 39.9°C, 

6. COST: Furfural is low in price, and 
with high recovery, overall solvent costs 
are attractively low, 


7. AVAMABILITY: Large quantities of 
furfural are produced the year around 
at three plants from raw materials 
which are replaceable yearly. 


If you would like to know more about the properties of furfural, write for our Bulletin 203 “Physical Data on Furfural.” 





The Quaker Qals ©mpany 





340) The Merchandise Mart, Chicage 54, Hlinols 
Reem 540/), 120 Wall $t., New York 5, N. Y. 
Reem 410), 7. OD. Sen 4376, Portiana 8, Oregon 


In the United Kingdom: imperial Chemico! industries Ltd., Billingham, England « In Evrepe: Quoker Oots-Graanproducten N.V., Rotterdam, 


} 
JULI 


The Netherlands; Quaker Oots (France) 5. A., 3, Rue Pillet- Will, Paris IX, France; A/S “Oto”, Copenhagen, S. Denmark 
in Avstratia: Swift & Company, Pty., Lid., Sydney © in Jepan: Ff. Kanemotw & Company Lid. Tokyo 
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Reynolds Activated Alumina Removes 
12,500 Galions of Water Per Hour in 
Operation of Supersonic Tunnel 


At Lewis Flight Propulsion Laboratory, Cleveland, the 10x10 foot 
Supersonic Tunnel above has a design capacity of 1,440,000 cfm. 
Low cost Reynolds Activated Alumina is used in six large beds 
totaling 25,000 square feet to reduce this volume of air to a dew 
point of —40° F. (Inlet conditions; 85° F dry bulb, 78° F wet bulb, 
68° F dew point.) In some applications, Reynolds Activated Alumina 
will adsorb up to 22 of its weight. It can be regenerated repeatedly 
by heating with little loss of efficiency. 
Reynolds regional offices offer you the service of staff engineers 
and other specialists in the use of aluminum chemicals, shipping 
containers and mill products. For your copy of Free Brochure of silica migration, 
“Reynolds Aluminum Chemicals’’, write Reynolds Metals Company, Ja wertegd oder 
P.O. Box 1800-CT, Louisville 1, Kentucky. 


REYNOLDS CHEMICALS 


~ 


BY THE MAKERS oF REYNOLDS ALUMINUM™ 
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HOW BIG 
---1s aK & M six-inch valve? 


BIG enough to pass 500 gpm of cold water through the 
valve body at a constant drop of one pound pressure. 

BIG enough to provide the largest flow coefficient available 
in a standard six-inch diaphragm control valve. 

Body flow passages of all K & M valves, for 

example, actually average 140°, of cross- 

sectional pipe area. There's more space for 

fluid to flow .. . smoothly, freely and without 

turbulence. Frequently a smaller nominal 

size Kk & M Valve provides sufficient capacity 

to satisfy requirements that formerly 

called for a larger, more expensive vaive. 

Inner valve open areas, on the other hand, 

average only 80°, of cross-sectional pipe area. 

Therefore, flow restrictions occur principally across the 

inner valve where the restriction is controllable 
throughout the entire range of valve stem travel. 

This K & M design often permits lower initial costs 

. always contributes to more precise flow regulation 


through the K & M Inner Valve. 





COMPLETE FACTS on K & M Dice- 
phragm Control Valves are in the 
new K & M ‘Nalve Engineering 
Date Catalog, Bulletin CV53. 
Write fer your copy. Also, ask 
for the new K & M Valve Size 
Slide Rule Calculator . with 
low flow data. 

















diaphragm control valves 


Valve Makers 64 Genung Street 
Since 1879 Middletown, New York 
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DIMETCOTE 


< mate LOO% 


Inorganic 


zinc coating 


Dimetcote is absolutely unique. It is not a paint, it contains no oils, resins 

or any other organic materials, yet it can be applied by spray or brush. 

When Dimetcote is applied to steel, a reaction takes place at the surface which 
/ produces chemical bonding as well as physical adhesion. It is almost 

J impossible to find the interface between Dimetcote and the steel. 
Dimetcote has many unusual characteristics 
than ten years exposure to the most severe weather conditions 
salt water. It is insoluble in all solvents and petroleum products. It is highly 
abrasion resistant, but if abraded through to bare steel, the coating 
will cathodically inhibit corrosion 


It shows no visible change after more 
sun, heat, fresh and 


/ Now tanks and structures can be given the same protection that galvanizing 
affords, plus salt water resistance. Existing structures need not be dismantled and 
new structures can be coated either before or after erection, Only one coat 

of Dimetcote over a sandblasted surface is required to protect such structures as 
Tank Exteriors « Cargo Tanks in Tankers « Dam Gates « Structural Steel 

« Christmas Trees « Buoys « Floating Roof Tanks « Offshore Rigs 

« Water Tanks « Barges « Ship Decks « Stacks 


Write for the Dimetcote Technical Bulletin today. 


TION 
ollow the line CORPORATIO 
Dept. RF 


of MOST resistance: 4809 Firestone Blvd., 
South Gate, California 


Evanston, ill. « Kenilworth, N. J. « Jacksonville, Fis. « Houston, Tex, 
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Rockwell-Nordstrom Valves Prove 
Lubrication Is The 
Cheapest Maintenance! 


@ LUBRICATION ELIMINATES 
METAL-TO-METAL FRICTION 


the major source of valve wear. As in your automobile 
engine, lubrication assures longer life and better per- 
formance. Pressurized lubricant also forms a remarkably 
leakproof seal between the plug and the valve body. 
This lubricant seal has proven far more effective than 
the uncertain metal-to-metal seal in ordinary valves 
where a tiny scratch means leakage . . . and eventually, 
expensive reseating. 

Costly valve down tire is practically eliminated with 
Rockwell-Nordstrom valves because lubrication stops 
trouble before it starts. The lubricant also hydraulically 
jacks the plug to eliminate stuck or jammed valves, 
assures instant, quarter turn operation. 


® LUBRICATION IS FAST...EASY 


Rockwell-Nordstrom valves can be lubricated either 
with a pressure gun directly through the standard 
Rockwell fitting or by unscrewing the fitting and 
inserting lubricant “‘sticks.’’ Lubrication never requires 
valve down time because any Rockwell-Nordstrom 
valve can be lubricated under service pressure. 

Like any lubricated mechanism, frequency of use and 
operating conditions are the determining factors in the 
lubrication schedule. In any case, the time it takes to 
lubricate a Rockwell-Nordstrom valve is an investment 
in trouble-free, long-life valve service. 


@LUBRICATION PENNIES 
SAVE MAINTENANCE DOLLARS 


A few cents worth of lubricant buys three things: 1. new 
seats (renewing the lubricant is like reseating an ordi- 
nary valve) . . . 2. smooth, dependable operation and .. . 
3. savings in terms of lower repair, replacement and 
down time expenses. It is not the cost of the lubricant 
that is important, but the savings through longer, more 


dependable life of the working parts and better per- 
formance. 


@ GENUINE ROCKWELL- 


NORDSTROM LUBRICANTS are 
specially compounded to not only reduce friction, but 
also to create a positive, leakproof seal. They are 
the result of 40 years of production “know-how” and 
field testing by the pioneer lubricated plug valve manu- 
facturer. Their sole purpose is to insure that Rockwell- 
Nordstrom valves give you the best valve service you've 
ever had. That's why it’s good business to use only 
genuine Rockwell-Nordstrom lubricants in Rockwell- 
Nordstrom valves. 


@ 40 VEARS OF PERFORMANCE 
PROVE that Rockwell-Nordstrom valves are the 


most economical valves you can buy for any service. 
Over the years, the sale of repair parts has been less 
than one-half of one per cent of Rockwell-Nordstrom 
valve total valve sales... for every two dollars users 
spend on Rockwell-Nordstrom valves, they spend less than 
one penny for repairs. 





Whatever your needs, there is a Rockwell-Nordstrom 
valve that will do the job with more trouble-free de- 
pendability and at lower cost per year than any 
other valve you've ever used. And the first cost of 
Rockwell-Nordstrom valves is no more (and often 
less) than the cost of ordinary valves! For more 
information, write: Rockwell Manufacturing Com- 
pany, Pittsburgh 8, Pa. 











Canadian Valve Licensee: Peacock Brothers Limited 


ROCKWELL-Nordstrom VALVES 


LUBRICANT SEALED FOR POSITIVE SHUT-OFF & 
















af hwell Nord . 
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THIS EVAPORATOR SYSTEM CONVERTS 
THE SEA INTO PURE WATER 


The Lummus Company, working closely with Pacific 
Gas & Electric Co. and Bechtel Corporation, has de 
signed and built a system consisting of triple effect evap 
orators and high purity bubble tray evaporators, one 
set for each of two boilers. 

Each evaporator system will produce 50 gallons per 
minute of fresh water at design conditions having a 
vapor purity of less than 1 ppm total dissolved solids, 
from sea water containing approximately 36,000 ppm 
dissolved solids 

The ocean water first enters the evaporator condenser 
and then goes to the first effect drain cooler where it is 
heated to 150°F. before entering the first effect evapora 
tor shell. From the first effect evaporator shell, the ocean 
water cascades to the second and third effect ev aporator 
shells at which point its concentration would be one and 
one-half times that of the « ntering ocean water 

The vapor from the first and second effect shells is 
used as the heating medium for the second and third 
effect shells. Steam from the fourth bleed point of the 
turbine is used as the he ating me dium for the high purity 
evaporator, and part of the vapor from the high purity 
evaporator is used as the heating medium for the first 


- 
.uUMnumUsS 


effect evaporator. The excess vapor produced in the high 
purity evaporator is bled to the main condenser. 

Lummus engineers will be pleased to work with you 
on your next project. 


THE LUMMUS COMPANY, Heat Exchanger Divi- 
sion: 385 Madison Avenue, New York 17, N. Y. 
Atlanta + Boston + Chicago + Cincinnati + Cleveland 
Dallas + Denver + Detroit - East Chicago, (Indiana) 
Houston + Kalamazoo + Kansas City + Los Angeles 
Minneapolis « Nashville « Newton (lowa) + Niskayuna 
(New York) + Omaha + Pittsburgh + Rochester + Salt 
Lake City «San Francisco+ Springfield (Massachusetts) 
Toledo «+ Wayne (Penn.) + Athens + Buenos Aires 
Caracas - The Hague + Lima - London + Mexico City 
Montreal + Paris -« Rome + San Juan 


Fabricated Piping Division Plant at East Chicago, Ind. 


Steam Surface Condensers + Evaporators + Extraction 
Bleeder Heaters + Steam Jet Air E jec tors « Steam Jet 
Refrigeration + Barometric Condensers + Heat Ex- 
changers for Process and Industrial Use ° Process 
Condensers + Pipe Line Coolers. 


LUMMUJUS 


; THE LUMMUS COMPANY HEAT EXCHANGER DIVISION, 385 MADISON AVE., NEW YORK 17, WN. Y. 
meat encoawene 
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For GENERAL SERVICE 


Dependable performance at a wide 

range of temperotures and pressures, without 
the need for a plug lubricant, has made 
Wedgeplug Valves an international favorite. 
Scientifically designed so that the plug 

lifts, turns, ond reseats on its protected 
seating surfaces, in one conventional operation. 


yon? | 





POSITIVE 
ACTING 








WEDGEPLUG 


NON-LUBRICATED 
0 OCR he 


STEAM-JACKETED 


For Handling Viscous Liquids 


For Special Services—handling products that 

will harden of congeal at ordinary temperatures, 
such as: asphalt, pitch, petroleum residue, tar, resins, 
vegetable and animal fats, soap, sulphur, etc.— 
Wedgeplug Valves can be supplied Steam-Jacketed, 





Write for Wedgeplug Catalog No. 54-1-W 
WEDGEPLUG VALVE COMPANY, INC. 
NEW ORLEANS 25, LA. 

An Altilicte of 


STOCKHAM VALVES & FITTINGS | 
z GENERAL OFFICES AND PLANT + BIRMINGHAM 2, ALA. 
eg ie 
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..» but McKee engineers are already working to improve the next 


\ gar no mistake—the McKee men who engineered this 

i plant put everything they had into it—expert knowledge, 

long experience, conscientious effort and great enthusiasm. It's the 

KENIVED most modern and efficient plant of its kind—but McKee engineers 

qs Sty are never satisfied. They're working now to find a better design, a 

% - more efhcient layout, a faster, more economical method of con- 
struction for the next project. 

That has been the story of McKee for half a century—a constant 

striving for improvement in design and methods. That's why, even 


though McKee engineers are never satished, McKee customers 
C PP always are 
ee F , | ———— 


‘s 


Services Arthur G. McKee & Company - Engineers and Contractors 


Headquarters: McKee Building « 2300 Chester Avenue « Cleveland |, Ohio 
Offices: New York, N.Y. © Union, New Jersey © Washington, D. C. 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canede; Arthur G. McKee & Company of Canada, Lid., 350 Bay St., Toronto 
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FOR CONDENSERS AND HEAT EXCHANGERS 


The famous Lagonda 1100 Series 

refinery motor, with Type UO cutter 

head. A widely used combination 
Cases are constantly occurring 
where a slow-moving clean-out has 
hit it up to a fast gallop when a 
Lagonda cleaner got going. Very 
often it is a matter of cutter head 
selection — but there's more to it 
than that. There's the irresistible 
power of the Lagonda 1100 Series 
refinery motor, armed with a 
Lagonda cutter head that has the 
stamina to turn that power into 
smashed and routed coke. It takes 
stamina, too, for the motor has 
thrust bearings both ways and 
unique front end lubrication to 
deliver all the torque the pressure 
can supply. Takes a Lagonda cut- 
ter head to handle all that power 
When high-priced minutes are in- 
volved, try Lagonda, Get in touch 
with your near-by Lagonda man, 
or write Elliott Company, Lagonda 


Division, Springfield, Ohio. 


ELLIOTT Company 


f onal copies oO 


! We 


Direct-drive air-driven cleaner using 
shaft and drill heads, the motor sup 
ported outside the tube by overhead 


Anderson pipe. Motor has trigger control. Also S oO 
available with electric motor 
I t 


wert 
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REFLEX LEVEL GAGES 
Type Refiex Leve 














oll wing 


ng advantages 


Single row of tightening 
bolts. 
Body free from 
distortion 
Glass easily removed 
Gage body turnable, 
free to expand, and 
easily removed. 








LEVEL GAGES 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND 
Cables: Klingerit Agents throughout the world Telephone: Foots Cray 3022 
MANUFACTURERS (iF KLINGER SEATLESS PISTON VALVES ; KLINGER SLEEVE-PACKED COCKS; KLINGER LEVEL INDICATORS; RINGS AND 
SEALS IN KLINGER SYNTHETIC MATERIALS, AND KLINGERIT COMPRESSED ASBESTOS SHEET JOINTINGS AND PACKINGS FOR EVERY PURPOSE 
Manufacturing Licensees for Conoda Manufacturing Licensees for USA 

JOSEPH ROBB & COMPANY, LIMITED THE KLINGER CORPORATION OF AMERICA 
$575, COTE ST. PAUL ROAD, MONTREAL, 0, CANADA %, RIVER STREET, HOBOKEN, NEW JERSEY, USA. 
Telephone WILBANA 3101 Cable 2OBCO Telephone HOBOKEN 2.7915 Cable KUINGOALE 
french: ot) SYOHEY, HALIFAX, OTTAWA, TORONTO. HAMILTON 

WINNIPEG. FEOMONTON, VANCOUVER Quesec city Ovstribwtors and Agents in principal caves. O/ 7/55 € 
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Motor fuels wil’ carry heavy share of new tax burdens being imposed by states. 
Eight governors have asked that motor fuel tax rates be upped. Even without new 
levies there would be a sizeable increase in these revenues because of growing motor 
vehicle travel. Motor vehicles used 43 billion gallons of fuel in 1953 and 44 billion 
in 1954, according to Bureau of Public Reads. Another 4 to 5 percent gain in 1955 
gasoline sales is predicted by A. J. McIntosh, chief economist of Socony Mobil 
Oil Company 


New motor fuel taxes will be followed by others as inevitable result of long- 
time state and local spending sprees. 1954 outlays by these governing units was $27.5 
billion. In first quarter of this year they were running at annual rate of $28.8 
billion, and according to National Securities and Research Corporation, they will 
spurt to $30 billion for year as whole 


This gouge will be felt more keenly than in past years because of reversal of down- 
ward trend in federal government spending, After tumbling from peak output of 
more than $60 billion two years ago, U. 8. government spending for past six months 
has been running at slightly more than $45 billion annual rate, and no further de 
cline is likely 

-* 


New method of up-grading crude has been developed by Hungarian Professor 
J. Varga of Budapest Technical Academy, Hungarian crude with high asphalt and 
sulfur content yields low volumes of gasoline and kerosene when refined. Asphalt 
molecules are decomposed into lighter fractions and the crude is desulfurized by the 
injection of hydrogen at 60 to 70 atmospheres pressure. First industrial application 


of process was made last year, resulting in substantial increases in yields 


Government will probably get completely out of active participation in syn 
thetic rubber business, Last of the copolymer plants, located at Baytown, Texas, 
which had only one bidder last year now has pine companies submitting bids. Last 
year’s unsuccessful bid of $2,486.448 is sure to be topped this time 


Companies bidding are General Tire, American Resinous Chemicals, Baytown Rub- 
ber & Chemical, Food Machinery, Goodyear Rubber, Edwin W. Pauley, Minnesota 
Mining, Thickol Chemical and United Carbon 


Purchase of plant by Food Machinery would give it two of the three necessary for 
completely integrated manufacture of GRS rubber 


Triple advantages of desulfurization, hydrogenation of unsaturated compo 
nents, and effective utilization of high-value hydrogen make new hydrogen-treating 
processes very interesting to refiners. 

Current investment in individual treating units in refineries today, however 
makes justification of units for treating entire crude feed doubtful under existing 
conditions. This type unit may be the ultimate answer, but more likely short-range 
possibility is for the installation of hydrogen-treating units on specific streams 


Potential of these processes is enormous. 


$300 million will be spent on atomic energy research by non-government or- 
ganizations in the next four years, according to report prepared after year's study 
by Atomic Industrial Forum. This first survey of private atomic energy activities 
in U. S. declares 


® Between 3 and 5 million kilowatts of electric capacity must be built and 
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operated on uneconomic or break-even basis before reactor-generated clectric power 
can become competitive with conventional power. Large reactor power plants will 
become economic after 1962 

© By 1963, manufacture of components for reactor plants will be $700 million- 
a-year business 

® By 1965, more than $7.5 billion will have been invested in U. S. on reactor 
construction 

® Also by 1965, atomic energy developments will cal! for total of 30,000 to 
10,000 scientists and engineers 


Death of legislation directly curbing imports will intensify, not hush, clamor 
on subject. By empowering President to act when brought-in volume endangers 
national security, Congress is in effect inviting imports foes to watch sharper, pro- 
test louder in effort to prod Ike to action 


“Imports in quantity dangerous to national security” is amount awkward to con- 
vert into barrels, so independents will set teeth in recommendation by Cabinet Fuels 
Committee that foreign oil brought in not exceed 1954 ratio to domestic production. 


Blast came last month from Independent Petroleum Association of America: 

@ U.S. bought 19 percent more foreign oil in February-March-Apri] than in 1954 
period 

® Imports will average 1.1 million barrels daily from May through July, up 9 per- 
cent over 1954 period 

® Domestic production will be reduced 400,000 barrels daily for May through 


September 
e 


Imports will be factor in improved earnings of international companies in 1955, 
compared with remainder of industry, according to Standard & Poor’s Industry 
Surveys. Other reasons: International companies will have benefit of sharper rise 
in demand outside U. S., and somewhat better profits of these companics within 
the U.S. should help...” 

-@- 


Rapid expansion of refining facilities in Pacific Noxthwest will continue; also 
coneurrent increase in land leasing, geological and geophysical «xploration and wild- 
cat activity. Region includes some old sedime~tary basins that will receive increasing 
attention. Continuing growth of oil economy in region is pointed up by recent 
completion of General Petroleum’s Ferndale, Wash., reinery; Shell’s refinery 
abuilding near Anacortes; and plans for third refinery, by another company, in 


Tacoma area 
-« 


Refiners with excess available butane are taking another close look at alkylation. 
It provides an alternative route to top octanes Some have started up isomerization 
units (shut down since World War II) to make isobutane feed 


Refinery work was again proved to be the safest in petroleum industry by 
API's latest Injury Experience report. During 1954, industry as whole experi- 
enced disabling injury rate of 7.97 for every million hours worked, while refineries 
held theirs to 5.29, which was lowest of any major oil or gas activity. Much encour- 
agement comes from fact that refinery injury rate decreased 10.3 percent from 1953 
experience and 24.7 percent from the 1952 rate. Industry enjoyed drops of 11.5 and 


17.6 percent in similar comparison 





SULFONATIONS 


— SULFATIONS 


QS 


Textile Specialties Fatty Acids 


Pharmaceuticals 


a, 


Use SULFAN 


(Stabilized Sulfuric Anhydride) 


Petroleum Fractions 


Agricultural and 
Industrial Emulsifiers 


Synthetic Detergents Lubricant Additives 


...Mere’s Why! 


SULFAN is used for sulfonation, the waste 
acid problem inherent with sulfuric acid 
or oleum is also eliminated. 


You Improve Sulfonation Efficiency. 
SULFAN has 99.5% SOs available for 
sulfonation reactions. In many applica- 


tions, this means considerable savings in 
operating costs because SULFAN offers 
nine times as much usable SO; as 100°, 
sulfuric acid, and over three times as 
much as 20% oleum 
You Increase Batch Sizes. With SULFAN, 
there is no waste acid. This means larger 
batch sizes (or more rapid through-put) 
. . often double without increasing size of 
equipment! Since no water is formed when 


Benefits of operating efficiency, ease of 
handling and waste acid elimination make 
SULFAN worth your prompt investiga- 
tion. Write today for technical informa- 
tion. A letter outlining your specific needs 
will enable us to supply data of 
value to you. As always, infor- 
mation regarding your process 
will be held in strict confidence. 


Product Development Department 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 Rector Street, New York 6, N. Y. 


IN ] Ik For more dota on advertised products, use Readers’ Service Cords, last page 
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BLEND 100,000 BARRELS of a time, quickly and 
uniformly, with LIGHTNIN Side Entering Mixers. Get 
gveranteed results, speed processing, and reduce 
mointenance cost, by vsing UGHTNING to blend 


straight-run gasolines, add TEL, treat and blend 
lube oils, mix gas oils before cracking, and control 
bottom sediment build-up in crude storage tanks 


How to be sure you're right: 
when you mix or blend fluids 


You get the mixing results you want— 
without question or quibble—when 
you mix with LIGHTNIN Mixers 

Every LIGHTNIN you buy is #ncond: 
tionally guaranteed to do the job for 
which it is recommended. This guaran 
tee protects you 100% —takes the risk 
out of your fluid mixing operations— 
insures efficient, trouble-free mixing in 
any size tank 

New, simpler maintenance 

You're sure of low-cost operation, too, 
when you specify LIGHTNIN Mixers for 
your tanks, You can get LIGHTNIN Side 
Entering Mixers now with your choice 


Get these helpful facts on 
mixing: cost-cutting ideas on 
mixer selection; best type of ves 


sel; instoliction and operating 


] DH-50 and DH-5! Labora- 
tory Mixers 


] 8-102 Top Entering Mixers 


of stuffing boxes to fit the application— 
or with a new easily-replaced rotary 
mechanical seal that eliminates repack- 
ing forever. 

On any fluid mixing job, give your 
self the advantage of Anowing you're 
right—before you begin 

it's as easy as this: 
Your LIGHTNIN representative can give 
you a guaranteed mixer recommenda- 
tion, delivery date and firm price 6) 
phone. For fast service, call him today. 
(He's listed in your copy of Refinery 
Catalog.) Or write us for specific in- 
formation that will help you 


Cj 8-107 Mixing Data Sheet 


[] 8-108 Portable Mixers 
(electric and air driven) 


(turbine and paddle types) 


hints; full description of LIGHTNIN 
Mixers. Free —no obligation. Just 
check dato you want, tear ovt and 
mail to ws todey with your nome 


and company address \ 


] 8.103 Top Entering Miners 
(propeller types) 


[ ] 8-104 Side Entering Mixers 


[_} 3-110 Condensed Catalog 
(complete line) 


[) 8-11) UGHTNIN Rotary 
Mechanical Seols 


MIXING EQUIPMENT Co., Inc., 1464-6 Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: Greey Mixing Equipment, Lid., 100 Mirandc Ave., Toronto 10, Ont. 


MIX ANY FLUIDS quickly, thoroughly, in 
open tanks or dosed pressure ve , with 
turbine-type UGHTNIN Mixers. Standard 
sizes from | to 500 HP; hundreds of standard 
power-speed combinations 


= 
MAKE ANY OPEN TANK o mixing vessel. 
just add a UGHTNIN Portable Mixer. 
Thousands in use-—mony for 20 yeors and 
more. Over 30 models, electric or air driven, 
Sizes Ve to 3 HP 


Lohton 
Mixers 


MIXCO fluid mixing specialists 
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Private Industry Will Do It! 


SALE OF THE synthetic rubber plants to private 
which is virtually complete in all its phases 
in this important phase of the 


ndustry 
sounds a new note 
American economy. Much speculation has resulted 
concerning the effect of this transfer. Several things 
seem apparent. Total capacity of the synthetic rubbe1 
industry will be expanded in the next five years. A 
number of important changes will occur within the 
individual plants as a result of the evaluation and 
execution of plans required to meet the challenge of 


compe tition 


Value of the Industry—-Conceived and built during 
World War II, these plants served to supply rubber 
when it was unavailable from natural sources. They 
vere of inestimable value during this crisis. Also, many 
American consumer dollars were saved when synthetic 
provided a brake on natural rubber prices in the post 
war period. Synthetic rubber plants are the most sig- 
nificant stabilizing influence ever injected into the 
rubber economy. Even so. natural rubber rose to ove: 
seventy cents per pound and was held to even this 
level only because synthetic was available during the 
same pe riod for some 20-odd cents 
The new owners of these plants now have the pros 
pect of using these plants to perform still another sers 
ce for the American public The world-wide rubbe1 
that present and future demands can 
Reliable esti 
mates make the outlook for rubber shape up like this 
1955 
World-wide Rubber Demand 
Natural Rubber Production 
Syntheti Rubber Demand 
1960 
World-wide Rubber Demand 
Natural Rubber ?roduction 
Syntheti R ibber Demand 
Many factors make it doubtful that natural rubbe 


situation is sucl 


not be met by natural rubber supplies 


2,640,000 lone tons 
1,800,000 lone tons 
840,000 lone tons 


| 200,000 lone tons 
1,800,000 lone tons 
1,420,000 long tons 


supplies can be increased during this same period to 


levels substantially above those at present Dhes« 


hgures, therctore point to a considerable expansion in 
the next five yvears of synthetic facilities. Concurrent 
vith the expansion in capacity will be changes dic 


tated by economic considerations 


Announcements of construction 
Other plans, as 


Expansion Plans 
plans are coming along very rapidly 


| 


et unannounced. are under consideration. Here ar 


some of the likely routes that will be taken in impro\ 


ng and expandin 


plants 
Butadiene plants 
|. Conversion from butylene to normal butane feed 


toch 


2. Recovery and utilization of by-product hydrogen 
produced in the dehydrogenation reaction 

§. Recovery of some of the olefins resulting from 

cracking during dehydrogenation, such as ethyl- 


enc and propylene 


Copolymer plants 
1. Addition of cold rubber manufacturing facilities 
2. Conversion from batch to continuous operation 
} Conversion or addition of units to make other 
products such as latex 
Operation of butadiene plants with butylene feed- 
stock means only one de hydroge nation step With nor- 
mal butane feed, an additional dehydrogenation unit 
Currently only one of the large 


would be required 


capacity butadiene plants utilizes butane feed, Butane 


is available in large quantities while butylenes are 
supplied only by the refineries who also have use for 
them as alkylation feed to help mee: the increasing 
octane demands. Thus, some of the plants would gain 
a measure of independence in terms of their feedstock 
by converting. In new expansion to increase capacity, 
the processes for direct conversion of butane to buta 
diene in one stage may come in for consideration 

Ihe off-gases from the dehydrogenation units con- 
tain quantities of hydrogen, ethylene and propylene 
Currently these are being used as fuel and steps may 
be taken to make better use of these high value 
materials 

Conversion to cold rubber of about 87 percent of 
Capacity of all copolymer plants in the program, €x 
cluding the standby Institute, W. Va 
However 


may be far below this figure while others are converted 


plant, had been 
made prior to plant sale individual plants 
100 percent Those plants not converted will probably 
wo to this type operation 

Only 
continuous operation. The rest is 


There will be 


individual plants may find it more practical in some 


1) percent of the copolymer plant capacity | 
batch operation 


activity in this field. also. Of course 


cases to remain on a batch basis 

Demand for latex has been brisk lately with sup 
plies of natural rubber latex falling short of demand 
Consumption of suc h consumer items as foam rubber 
have mad this a growing market for the synthetic 
produce nthetic latex capacit is currently around 
6,000 long tons per month, but with demand at its 


wresent level, additional faciliti« ire likely 


I 


Under Private Ownership-—Some of the plants have 


always produced lower cost products than others 


This is due to geographical location, different proc 








For a better winter motor oil 
consider Du Pont Lube Oil Additives 


Thinking of a new motor oil for “fall and 
winter changeover’? 

Developing one with special advan- 
tages for low-temperature, short-haul win 
ter driving may be easier than you think. 
DuPont Lube Oil 


can help you do 


And one of the new 
Additives—564 ofr 565 
it. Such a winter oil has tremendous ad 
vertising and merchandising advantages 
as compared to ordinary oils 


Benefits you can sell 


Oils that will prevent engine sludge... 


particularly under cold-weather, low 
power, short-trip driving conditions 

have important sales appeal to the mass 
passenger car field, as well as in commer 


cial urban fleet markets. 


- wi 


DU PONT DE NEMOURS & COMPANY ([INC.) 


If you are marketing a multi-grade oil 
having these cold-weather advantages, Du 
Pont Lube Oil Additives 564 or 565 will 
provide a substantial part of the viscosity 
index improvement which is needed. For 
this reason, these ashless polymeric addi- 
tives are very economical in the produc- 


tion of such oils. 


Du Pont Lube Oil Additive 564, because of 
its relatively low molecular weight, pro 
vides motor oils with good shear stability 
and viscosity index improvement, coupled 
with outstanding detergency. 


DuPont Lube Oj! Additive 565, having a 


higher molecular weight, provides the 
sar outstanding dete regency under low- 


duty driving conditions plus high viscose 


ity index improvement. These character 


istics enable you to manufacture multi 
grade oils of superior quality at consider 
ably reduced treating costs. 

Commercial 
tives are 
test their effectiveness in 
oils by obtaining samples from any of 
our regional offices listed below 


quantities of both addi 
You can readily 
your own base 


now available 


16 o 5 rat OFF 
Better Things for Better Living 
+ « « through Chemistry 


Petroleum Chemicals 


Re gional \ 


Delaware 


hone COluwmbus 5-234? 
Pr e RAndoiph 6.86% 
Phone Tulsa 5.5578 


mington 98 Ofhces Phone Bleckstone 1151 


one MAdison 5-169! 


Petroleum Chemicals Division j USTON, TEXAS—705 Bent 


1S ANGELES, CALIF 6 So 


Pot »moeeny of snadea Limited-——Petroleum Chemicals Divis ie > Me w 
Tree OUNTRIES. Petroleum hem Nemours 8 


Terente 1, Ont 


als Export ngton 98, Delowore 


Service Cords 


for more date on advertised products, use Reeders lest page 
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esses, and many other variables. Under government 
management, however, the same price existed for all 
butadiene, styrene and rubber produced, However, 
such a leveling out of individual plant product costs 
will no longer exist. The high-cost plants will have to 
stand on their own two feet through improved tech- 
nology and facilities. Certainly, this factor of product 
cost was a major one in the determination of the value 
of the individual plants. Competition is now going to 
force the high-cost producer to spend additional funds 
to improve his position in the picture. Many of the re-- 
quired additions and modifications, however, are go- 
ing to be a year or so away and he must do with what 
he has in the interim period. 

In the case of the butadiene plants, announcements 
have been made of plans to utilize the highly reactive 
butadiene for the production of basic chemical inter- 
mediates. However, here is an industry which sig- 
nificantly enough speaks of production in terms of 
tons per year—not pounds, It seems highly unlikely 
that any new markets are in the immediate future 
which can compare with those provided by the rubber 
goods industry. So, the future growth of the butadiene 
business may be definitely hitched to growth in the 
rubber industry generally 

One of the most interesting aspects of the announce- 
ments being made by the new owners is the establish- 
ment of research facilities. This is interesting because 
here is an industry which has been isolated from the 
kind of aggressive, applied research found in conjunc- 
tion with most privately operated companies. True, 
there have been many important research develop- 
ments. But, there has not existed the keen intra-plant 
competition now in prospect 

Ihe industry has a healthy future, and it is certain 
that the confidence expressed in the private enterprise 
system as evidenced by the plant transfers is not mis- 


plac ed 


True and Loyal Friend Gone 
DR. GUSTAV EGLOFF died April 29. This marked 


the end of 40 years of intensive professional activity by 


one of the foremost contributors to the field of petro- 
leum technology 

Gus” had many honors bestowed on him during 
his lifetime. But it was neither his professional! stature 
nor these honors that set him apart from so many 
others. It was rather an intangible—a feeling that even 
without them, he would have 
been remembered for his great 
love of his profession; a feeling 
of sincerity and genuiness that 
stimulated those with whom he 
came into contact 

Dr. Egloff’s career paralled 
the period of greatest growth 


He played 


a tremendous part in this 


for the oil industr 
growth as indicated by the 300 


or so patents issued to him. He 


contributed greatly to the dis 
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semination of technical knowledge with his more than 
650 technical articles and 11 books. 

Born in New York City of Swiss parents, Dr. Egloff 
received his B, A, from Cornell in 1912, his M, A 
from Columbia in 1913 and his Ph.D from Columbia 
in 1915. He served as Director of Research for Uni- 
versal Oil Products Company from 1917 until his 
death 

In the words of David D. Harris, President of Uni- 
versal Oil Products Company .. the petroleum in- 
dustry has lost a true and loyal friend who contributed 
immeasurably to its progress over the years. He was 
a man who was respected and admired by all who had 
the privilege of knowing him ...one who will be dif- 
ficult, if not impossible, to replace.’ 


Nicholls Joins Refiner Staff 


PETROLEUM REFINER has a new star in its 
firmament in the person of Paul E. Nicholls, Jr., who 
has been named Maintenance and Design Editor, His 

first day on the job was May 
16; so by the time this appears 


in the reader's hands, he is 
well on the road to filling the 
editorial niche for which we 
think he is so well equipped 
Nicholls, a product of Texas 
A. & M. College, came to us 
from Port Arthur 
had been serving as engineer 


for The M. W. Kellogg Com- 


which is building Gulf 


where he 


pe pany 
Oil Corporation's second 50,- 
000-barrel cat cracker, For Kellogg, prior to the Port 
Arthur job, he was chief engineer during the construc- 
tion of a 21,000-barrel catalytic reformer at Pan 
American’s Texas City refinery, and chief instrumen- 
tation engineer for supervision of design, procurement 
and testing on AEC’s gaseous diffusion plant at Pa 
ducah, Ky 


in design and construction for General Electric, and 


Previously he had served as senior engineer 
field engineer-coordinator for C. | jraun and Com 
pany as it built Shell Chemical’s expanded facilities at 
and The 


Company’s twin 


Houston Pure Oil Company-Texas Gulf 
Sulphur Worland 
Wyo. which among other things recovers sulfur from 


installation at 


natural gas 

Our new maintenance-design editor also had his 
World War II days with Uncle Sam, having served 
with the 1 


operating dry dock at Midway and, a bit later, officer 


S. Navy as maintenance officer on an 


in charge of design and construction of a 6000-ton 
floating dry dock 

“We're very happy to add Paul Nicholls to our 
staff and we feel certain that his contributions to the 
editorial content of The Refiner will be noteworthy,” 
Publisher Ray L 


quaintance in maintenance and design fields and out 


Dudley said. “He has a wide a 


readers are sure to be hearing much from him in th 


future.” 





New catzlytic reformates 
road-tested by Ethyl Research - 


r 
Samples for analysis at Ethy! Research Laboratories are taken 
directly from the pilot plant of the reformate process developer. 


In choosing one of the important new reform- 
ing processes, or in planning the over-all re- 
finery operations once the plant is on stream, 
it is vital to know how the reformate will 
behave in the gasoline to be marketed. 


That’s where we can help you. Ethyl’s Re- 
finery Technology group in Detroit, working 
closely with the developers of these new proc- 
esses, has prepared several reports on road 
antiknock behavior of reformates. And more 
reports are in process. 


Each of these Ethyl reports is based on 
evaluation of reformate samples from com- 
mercial units or from the developer's pilot 
plant. We blend the new reformates with typi 
cal refinery base stocks —straight-run, catalyt- 
ically cracked, and thermally cracked naph- 
thas—to produce typical gasolines. “Ethyl” 
antiknock compound is then added, and the 
gasolines are road-tested on chassis dyna- 
mometers in our controlled-weather rooms. 


Finally, all the information is collected, 
evaluated and submitted for approval to the 
developer of the process. 


Reporting to the industry on the behavior 
of catalytic reformates is another example of 
how Ethy] is helping serve your needs 


If you have a problem in octane improve- 
ment, get in touch with your local Ethyl! Re. 
finery Technologist. He'll be glad to work 
with you. 


ETHYL CORPORATION 


Research Laboratories 


1600 West Eight Mile Road, Ferndale 20, Michigan 
2600 Cajon Road, San Bernardino, California 














Final report on a new reformate process is presented to customer by Ethy! Fuel Technologist Alon Cole. This and 
other Ethy! Research reports are available to you through the Ethy! Refinery Technologist in your area 


Reformates are blended with various runs of Road testing ic performed with various gasoline stocks in Ethyl’ 
gasoline and tested by Ethyl! technicians highly instrumented controlled-weather rooms 
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FIGURE 1—Checking for a combustible gas with an explosimeter 


Control Work Hazards 
In Confined Areas 


FIGURE 2—-Hose-type masks used in toxic or combustible gases 


Safety of men and equipment depends on recognition of hazards and the 


prompt application of sound practices. 


Kingsley Mull 
The Pure ¢ { 
Toledo. O} 


ompany 


classifi 


THERI 


cations that 
’ 


ARE FEW 


are ¢ xposed to 


labor 


the num 


vr or variety of hazards the mainte 


nance man encounters as a routine 





Meet the Author 
KINGSLEY MULL, who is technical 
The Pure 
Oil Company at its 
loledo 
the 


mamtenance foreman for 
refinery in 
Ohio 


company «ls 


joined 
A mat! 
agcinent trainee in 
1949 Since 


he has served as a 


then 


labor foreman and 


decoking foreman 


held a 


position in 


and super 

visory 
the company’s Mc chanical Engineer 
ing Department. Mull was graduated 
with a bach 


from Purdue University 


elor’s in mechanical engineering 


108 


his 
true in the re fining and pe trox he mical 
His safety, that of the 

the 
of the equipment all depend upon the 


part of iob. This is particularly 


industries men 


working in area, and the safety 


prompt recognition of these hazards 


and the proper applicati m of the best 


known safety practices Momentary 


laxity can result in a catastrophe 


Records show that failure to evaluate 


the hazards involved in doing a job 


or taking the necessary steps to con- 


trol the hazards are the major con- 


tributing factors in most accidents 


For men working in confined spaces, 


the problem becomes even more 


acute, for here the worker will find it 


difficult if not impossible to clear the 


area should the need aris 


Confined Areas—-An area may be 


considered a confined area when ven- 


TR 


tilation must be supplied entrance 1s 
the 
this 


through a restricted opening, o1 


work space is very limited In 


fall 


lators, fractionating towers, 


category storage tanks, accumu- 


furnaces 
boilers, and pump rooms, these pat 


ticularly on older units. In short, most 


process equipment and auxiliaries 


present some locations where mainte 


nance work must be performed in a 


confined area 


Periodically, storage tanks and a 


cumulators are opened for cleaning 


and inspection. Storage tanks are 


cleaned to permit repairs or before 


they are changed from one service to 


another. Accumulators often require 


installation of metal liners, particu 


larly those in corrosive services. Frac- 
tionating tower internals must be 
inspected, and on occasion hand clean- 
ing and tray replacements are neces 
sary. The trend on newer towers has 


REFINER 


EUM 





FIGURE 3—Air eductor used for induced ventilation 


been to fewer manways. This means 


trays must be dismantled and re- 


moved when complete inspections are 
Interior inspection is nec- 
There 


are tube replacements, tube support, 


scheduled 
essary in furnaces and boilers 


breeching and fire box repairs. In 


pump rooms, piping changes and me- 
repairs are the rule, many 
the benefit of 


chanical 
times without perma- 
nent handling equipment. Numerous 
crafts are engaged in the operation, 
the the 


welding to scaffold erection 


and work runs scale from 


Common Hazards—One of the 
most prevalent hazards to be found 


in the confined space is a contami- 


TABLE 


iy § 
Percent 2-15 Minutes 


0-2 Minutes 
0 005 


rritat 


( oughing 


eyes; low of sense of amell 


Loss of sense of smell 


Irritation of 


sense of smell 


irfitation of eves 
sense of smell 


0 050 disturbances 


Ono 


Keaptrator 
rritation of eyes; col 
lapee.* 


Collapee;* imeon 
‘ 


me leath.* 


* Data obtained from 
t From Nationa 


Aperiments of 


“alert 


jogs which have a suace pulality sm 
Publieation Hydrogen Sulphide, Ind 


nated atmosphere. The normal reac- 
tion is to accept an atmosphere mix- 
ture as being pure and clean for 
human breathing; if it is not too hot, 
the odor is not repulsive, or there are 
no visible signs of contamination 
that is, no vapors, fumes or smoke are 
in evidence. Even these may be ig- 
nored if the first exposure does not 
produce a marked physical discom- 
fort 

It is not uncommon to find hydro- 
gen sulfide in units where sulfur- 
bearing petroleum or its derivatives 
are processed. This gas has a distinc- 
tively foul odor and is quite irritating 
It is color less 


The first con 


to the eyes and throat 


and is heavier than air 


30 Minetes 30 Minutes—! Hour 


Mild conjunctivitie; re 
spiratory tract irrite 
' 


Throat irritatior 
liacharge 


alivation and mucous 


FIGURE 4—Safety sign to indicate men are in tower. 


tact with hydrogen sulfide will pro- 
duce a marked physical discomfort, 
but the sense of smell will be dead- 
ened almost 


immediately if the con- 


centration is high. Thus, the sense of 
smell cannot be depended upon for 
detecting the presence of an unsafe 
amount. Table | shows that it is very 
toxic and exposure to a high concen- 
tration for a short period can cause 
death 

I'he atmosphere in a vessel or area 
where hydrocarbons have been pres 
ent may contain combustible vapors 
Ihe danger they present will depend 
upon the concentration 

A vessel or tank may contain 


See WORK HAZARDS, page 227 


1. Toxicity of Hydrogen Sulfide to Ment 


Heurs 5 Hours 4-48 Heurs 


Hemorrhage and 
death.” 


Increased symptona * 
sharp pain in 


eyes, coughing 


Throat and eye irritatior 


Painfu 
weariness 


secretion cf tears Light shy 
pam i 
Dreathing 
Increased irritation of Diseinens 
eyes and naaal tract; dull 
Juas n head; wearinem 
ight shy 


Mevere pain in eyes and 
head ditsinem, trem! 
thing of extremities 
great weakness: & death * 


lar to mer 


strial Data Sheet D-Chemical 16 


Difficult breathing 
Llurred vimon 


eyes 


reased iti latior 
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Hemorrhage aad 
death.’ 
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death 
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FIGURE 1—U. 5. military jet fuel requirement (peacetime): A spectacular gain in the next few years 


Military Calls Jet Fuel Signals 


Demand will make some spectacular gains in the next few years; JP-4 


specification fuel overshadows other grades for the military. 


George B. Gibbs 


Ketiner tart 


THE YEAR 1955 has already seen the beginning of ows other jet fuel blends. A recent survey Table | 
turbo-prop service in one commercial airline in North shows the jet fuel analysis of various grades now sup- 
America and another airline will take the plunge soon plied by 15 refiners. Not much change has occurred in 

Ihe first: Trans-Canada Air Lines; the next: Capital blends as can be seen by comparison of the year 1954 

But don't expect overnight changes in_ the civilian with 1951, 1952. and 1953 
picture, Even by 1960, the military will still be the most Figure | shows present and probable purchase of JP-4 
dominant figure in the jet fuels picture by the Defense Department. From the present rate of 

There are of course the two big if’: iu y military 184,000 barrels per day, the increase is rather marked 
nalysi f there is no total war emergen ind if there through 1957. From then on, the increase is not quite so 

no disarmament program. The assumption that there spectacular—-the reason being that 1957 is the target date 
will be a continuation of world tension and a constant by which the Air Force will have reached its 137 wing 
state of preparedness in the United States strength now authorized by Congress 


At the present time, JP-4 specification fuel oversha These figures represent only JP-4 fuel. The utilization 
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TABLE 1——inspection Tests on Jet Fuels’ 


GRADE JP.1 GRADE JP-3 GRADE JP-4 REFEREE JP-4 GRADE JP-5 
Referee 
INSPECTION TEST 1951 1952 1951 | 1952 1953 1954 JP.3 ‘SI 1952 1953 1954 1952 1953 | 1954 | 1953 1954 
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aviation gasoline requirement is the converting of SAC’s 


THE JET FAMILY aerial tankers from KB-29’s to the more powerful KC 


There are three basic types of jet propulsion 97's, which are larger consumers of high octane gasolines 
units as follows: Although the B-47 rapidly is taking over as the standard 

Turbo-jet: Its principle parts are the compressor, SAC medium bomber, the B-36 today is the heavy 
burner, turbine, and jet nozzle. The jet stream is bomber and will be until the B-52 is placed in tactical 
used to propel the plane, the turbine . function units The B 1b fleet 1s like ly to remain active service lor 
being to drive the compressor. Most U. S. military 
planes are this type. 

Ram-jet: This unit is the simplest one (no turbine 
or compressor), consisting of a long tube with The impact ot jets on the civilian picture will be @rad 
slightly restricted open ends. Air enters through a ual, It has been said that aircraft do not wear out any 
diffuser. more tor two reasons the first DC-2 ever built is stil 

Turbo prop: This unit is similar to the turbo-jet on a regularly scheduled ope ration First, they mr pre 
except that the turbine has the added function of sent a very large investment in durability. Second, under 
driving propellers. About 20 percent of the engine's | lol he ¢ , 

w regulations of the ivil Aeronautics Administration 
thrust comes from jet and 80 percent from pro- 
pellers. It’s the unit finding immediate application 
in the commercial transport field. 


a good many years with duty as a radar picket plane 


and possibly as an aerial tanker for jet bombers 


civilian aircraft must go through an overhaul periodical! 
When they do, they are brought more or less up-to dati 


Cost and safety-conscious domesti« urlines have po t 











poned starting jet Ope rations a long AS possible L hous Nn 
of a heavier fuel (]P-5 type) will increas the cost of the newest piston-engine planes, such as the 

999 to 1960 but it is primarily designed DC-7 and the Super-Constellation, is as high as a million 
urcraft and im supersonic missiles mre and a half dollars per plane, the cost of a turbo-jet plane 

mall barrel per day consumption is about three to four times this amount——more than $5 
, million. U. S. airplane manufacturers have handled 


the military is making rapid changes to }j 


| aircraft there will still be a heavy demand for orders for more than 300 piston-engine aircraft scheduled 


100 for delivery to airlines threugh the year 1955, This pic 
000 barrels daily vs. 324,000 barrels jet fuel in 1960 ture indicates that jet planes will supplement—not sup 
General White’ of the U. S. Air Force has put a strong plant piston engine transport in the foreseeable future 


w such a demand as follows It is true every fighter What type of tuel will be selected for jet planes of the 


wiation gasoline for combat reciprocating aircraft 


uircraft in the Air Force is now jet propelled, and mam future will depend on the cooperative views of the four 

uur medium bomb wings are rapidly being converted parties involved in the aviation world-—-the engine manu 

}-47 jet bombers. However, on the other de of the facturer, the airframe manulacturer. the airline operator 

ger our transports and support-type aircralt are hye and the petroleum refines For a look at the refiner’s view 

replaced with larger type aircraft which not onl pont, see the next articl Kerosine or [P-4 for Com 

nsume more fuel but require grade 115/145 instead mercial lransports 
ol ri 100/130. For example the B-29 wings, which 


=o LITPRATURE CITED 
are being replaced by B-47’s, normally consume about 500 of Mines Report of Inve 
on-4 ' ' 


barrels per day, while a wing of the giant t insport, such % 
1; or 


as the C-97, consumes about 1500 barrels per « 


; 0) 


ibout three times the quantity of a wing ol the B-2 


Another factor which will have a bearing on our future 
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Kerosine or JP-4 for Commercial Jets? 


Both are available and about equal in cost in a given area; West Coast 


prices will be somewhat higher than Gulf Coast prices. 


E. J. McLaughlin and J. A. Bert 
Cal forn a Research Corporat on 
Richmond, Calif. 

PROSPECTIVE COMMERCIAL jet fuels ranging 
from gasoline to heavy fuel oils have been proposed over 
the years. Within the last year, however, the 
has been narrowed to three types for domestic use. These 
|P-4 
point kerosine (JP-! 

Fuel cost and availability are important factors in the 
A detailed consideration of 


selection 


three are commercial kerosine, and a low freezing 


final selection of fuel type 
the factors involved in the availability, distribution. and 
costs of the three fuels shows that the petroleum industry 
could supply any of the three fuels in quantities adequate 
to satisly commercial airline fuel demands and that kero 
sine and JP-4 would be about comparable in cost, JP-1! 


would be the most costly fuel 


Fuel Specifications ly pr al phy sical prope ries of 


\P-4 


given in Table | 


kerosine are 
fuel that 


kerosine, and a low freezing point 
IP-4 is a wide boiling range 


includes some of the gasoline, kerosine, diesel, and fur 


nace oil components, It boils between about 135 and 485 


F. Very large 
| 


for possible military demands as theoretically 


amounts of JP-4 can be produced readily 
about 40 


to 50 percent of the crude oi] production could be con- 
verted to this fuel. Actually, the conversion would be less 
because kerosine, gasoline, and dic sel fuels would also be 
required in time of war, 

Kerosine is a narrow boiling range fuel compared with 
JP-4 and boils between about 325 and 525 F. The freez- 
ing point is about —40 F., and it is used in lamps, stoves, 
and other devices which have critical burning require- 
ments. About 10 to 15 percent of crude oil production 
could be converted to kerosine 

JP-1 fuel is a kerosine with a low freezing point, below 

76 F., and a narrower boiling range, approximately 
325 to 450 F.. About 6 


to 8 percent of crude oil production could be converted 


than most commercial kerosines 


to this type of kerosine. 

The significance and importance of certain fuel prop- 
erties on safety, engine, and airframe requirements are 
subject to considerable interpretation of available techni- 
cal information. As an example, whether the ideal jet 
fuel should have high heat value on a weight (Btu/Ilb 
Btu/gal 

airplane is weight or volume limited 


or on a volume basis depends on whether the 
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Fuel 
Rich 


mond ( alif has 


tion's Engine 
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been isso tated with 
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1955 


‘ omMmpany 


Joining the 
shortly 
after his graduation 
from Oregon State 
College, 


rece ived al ce vree in 


where he 


mechanical engineering, McLaughlin 


first was assigned to gasoline studies of aviation fuels 


also has heen connected 
with California Research Corporation 
since his graduation ous, 
from Oregon Stat 
He received his nec. 
chanical engineer- 
ing degree 
1944 and 
ately 
company at its 
Richmond labora- 
tories 
concerned primarily 
with the performance characteristics 


and lubricants for 


Although the fuel supplier is vitally 


interested in the factors affecting 
over-all aircraft performance, the fuel 
properties required to satisly the Vari 


conflicting, re quirements 


olten 
will have to be resolved jointly by the 
airline operator, the engine manufac 
turer, and the airframe manufacturer 
there in 


unmedi- The civilian jet 


Jet Fuel Demand 
fuel demand should not significantly 
affect the supply of other liquid pe- 


Figure | 


pone d the 


troleum fuels through 1965 


He has been shows that present civilian aviation 


gasoline is less than | percent of the 
total U. § 
mand. ‘The 


petroleum product de- 


need for airline jet fuel 


and later took up assignments in diesel 
and aviation fuels. He was appointed 
to his present position with the com- 


pany in 1946 


112 


reciprocating-piston engines and gas 
turbines, In 1950 he received an ap- 
pointment as senior research engineer 


for aviation products 


PreTROLEUM 


will probably be even less; 0.2 percent 
in 1960 and 0.3 percent in 1965 

Phe peacetime military demand for 
jet fuel is about 2 percent of the total 
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- PER CENT 


TOTAL PETROLEUM PRODUCT DEMAND 
i 


1955 
YEAR 


1950 


(DATA FROM REFERENCE 1) 


+—+— ESTIMATED ——o 


, 


AIRLINE AVIATION 
GASOLINE 
JET FUEL 


FIGURE 1—Demand for aviation gasoline and jet fuel, 1940-1965 


product demand. and this will probably not change ma 
terially in the next ten years. In 1965, therefore, the 
military jet fuel demand would be about seven times that 
of the civilian demand. In time of war, the military de 
mand would be high, probably greater than the 10.1 pet 
cent for aviation gasoline attained during the last was 

Availability of Jet Fuels 
of the three fuels could be supplied for commercial air 
because of the 


the kerosines « 


Adequate quantities of any 


line use small demand. But neither olf 


ould be supplied in time of war in suffi 
cent amount to meet all of the military requirements 


for jet fuel, Military 


would demand a large quantity of the kerosin 


wartime pe troleum requirements 
distillates 
pecial 


and under such circumstances it is possible that a 


kerosine jet fuel could not be supplied for commercial 

airline use 
From a cost 

adapt the commercial aviation gas turbine engine to fuels 


bution system. [he cost of supplying 


tandpo nt. it would be advantaveous to 


| 


alread i\ throughout the petroleum fue! distri 


an already available 
fuel would be much less than the cost of uppl ing and 
distributing a ne I lo in mmmerci Lircralt 


ras turbine engines onls 


Price Structure of Jet Fuels—-The price of kerosine 
' 


studied by obtaining prices quoted for number ol 


nt locations throughout the count: Ab 
2 but if the 


uied with time Figure 


rosine price to average crude oil price used 
pproximate index can he obta ned a hown in 


The Gulf and West Coast price vere chosen 


for these comparisons because they represent areas of 
major differences in product demand and price, and the 
differences between the posted kerosine prices have been 
frequently questioned. The Gulf, Midcontinent, and New 
York prices of kerosine, JP-1, and JP-4 fuels are in the 
same relative order as Gulf prices on these fuels 

Figure 2 shows that the postwar average wholesale 
price of kerosine at the Gulf Coast is about three cents 
a gallon lower than in California. Figure 3 shows that, 
for the past 20 years, kerosene price was about 1.4 times 
the crude oil price at the Gulf Coast and about 2.! times 
the crude oil price in California 

The price differential between California and Gulf 
Coast kerosines is caused by three factors. First, Califor 
nia crude oils, in general, require more refining to obtain 
a suitablk Second 


mand, for kerosine on the West Coast is far below the 


kerosine production, as well as de 
national average of about 6 percent of « rude produc tion, 
as shown in Figure 4.* The kerosine production of the 
five Western states 

ed crude in the same area, while in the Gulf Coast 
Third, the California tank 


ind Gull Coast carwo prices are not exactly 


represent only | percent of the 


represents 9 percent 


5 available in each arca 
small vol 
ume del ries and are, in general, somewhat higher than 


the hieher West Coast price | 


COM pat! : 


Tank car ces are more commonly 


but are posted price 


used for 


Dherefore 


iru price 
' 


CAU 1 primar ly b handling 


ind distributing costs of a 


What's Ahead for Jet Fuels . 
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Kerosine or JP-4 for Commercial Jets?... JP-4 were being manufactured simul- 


tancously, there was a nationwide pe- 








14 T Tr T troleum shortage and a war in Korea, 


Tt 

(DATA FROM REFERENCE 3) KEROS INE CALIFORNIA both of which upset the balance be- 
(TANK CAR PRICE) tween supply and demand, In view of 
12 | these factors, JP-4 and kerosine price 
comparisons are based on relatively 

meager |P-4 price data 
Table 2 shows average bid prices 
KEROS!NE GULF COAST for military JP-4 grade jet fuel in 
KARGO PRICE) October, 1954° and the low quoted 


, 
wholesale price of kerosine 
eee (seer Cargo prices in the Caribbean Area 

: can also be used for comparison of 
ee J P-4 fuel and kerosine.’ In 1953, kero- 
sine was about 0.5 cents a gallon 


CENTS PER GALLON 


cheaper than JP-4, while prices were 
the same during 1954 

There are no commercial prices 
available on JP-1 fuel, but it is more 
costly than kerosine. An important 








L eee! Oe | 5. i factor in the increased price of J?-1 
1935 1940 1945 1950 1955 over kerosine is the relatively low 
YEAR 


TABLE 1 
FIGURE 2--Price of crude petroleum and kerosine in U. S. A. from 
1925 Typical Properties of Kerosine 


JP-1 and JP-4 Fuels 








NSPEA ON JP.-1* Ke ine 
mw olunn product and to wr extent by highe: ' PECTI pcre 


manulacturing costs 
If kerosine were adopted us the principal commercial - “ a's 4 
jet fuel, the differential between Gulf and West Coast . 
kero © prices t the airlines would be le hecause of the 
mit cost for handling and distributin ree ol 
deiivers It is assumed that the higher refining 
mts will cause California kerosine price to be 1.5 to 2.0 
cents a gallon higher than Gulf Coast kerosine price. In 
ubsequent comparisons, therefore, an average of 1.8 
cents a gallon differential is used between California and 
Cull Coast kerosine price 


nfortunatel competitive prices toi |P | and |P-4 
fuels are not available before 1954 because prior to that 
date, prices on jet fuel were established by negotiation 
tween the overnment and the pertoleum manufac 
Furthermore, during the years when |P-1 and 





——> 1 production volume and additional 
handling facilities required at the re- 
finery for a special fuel. JP-1 fuels 
also require selection of stock or addi- 
tional refining, as compared with 
commercial kerosine. The probable 
CALIFORNIA cost for the additional refining and 

! handling of JP-1 as compared with 
kerosine will be between about one 
and two cents a gallon 


; In view of the foregoing discussion 


GULF COAST and assumptions the relative whole- 
sale cargo prices per gallon of the pe- 


troleum products nay be summarized 


as shown in Table 3 


| Because fuel is purchased by the 








(DATA FROM REFERENCE 3) 
nm ar \ " i 


| | gallon, the heating value of the fuel 
Yeas 230 ers 1940 945 1950 1955 per gallon must be considered in esti- 





FIGURE 3—Reatio of wholesale kerosine price to crude petroleum price, 1925-1952 mating the true value of the fuel 
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FIGURE 4—Kerosine production in California, Gulf Coast and United States. 


Heating value is important because of the relatively 
higher values of kerosine and ]P-1 fuel. Combining the 
price per gallon and the heating value pei gallon into a 
common factor would simplify fuel cost comparison A 
100,000 Btu 


convenient term is cents pet therm which 


is commonly used in the was industry. Using the heating 
values shown in Table 1 and the price figures from the 
above table, the compa:ison of price in terms of cents 
per therm is shown in Table 4 

The value of this concept ol expressing prices may be 
illustrated by comparing kerosine and JP-4 West Coast 
prices. JP-4 is 2.8 percent cheaper than kerosine on a 
cents-per-gallon basis, while on a cents per-therm basis 
kerosine is 2.3 percent cheaper than JP-4. The fuel price 
per therm must be used in conjunction with the payload 
for each airline operation to decide on the most econom 
ical fuel because the heating value per pound is lowe 

TABLE 2 

JP-4 and Kerosine Prices, October, 1954 


Kerosine, 


JP-4, Cents/Gallon Cents Gap 


Cargo Cargo 


Oo 0.0 


Ss on 


TABLE 3 
Relative Cargo Prices of Jet Fuels 


WHOLESALE CARGO PRICES, 
CENTS/GALLON 


Gulf Coast Weat Const 


’ 
) 
; 


TABLE 4 
Jet Fuel Price Comparison on a Therm Basis 


GULF COAST WEST COAST 


Cents Therm Cents /Therm 
7 ‘ 
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for the kerosine than for ]P-4 fuel. Therefore, the fuel 
load for a given number of Btu's 


would be greater for kerosine, and the price differential 


equly alent range) 


must be weighed with the greater payload that could 


be carried with the lighter ]P-4 


lransportation Costs 


the fuel prices discussed above are all wholesale cargo 


It should be emphasized that 
prices and are not the prices of the fuels delivered to 
the airplane fuel tank. To obtain the price of a fuel in 
the airplane fuel tank, it is necessary to add transporta 
tion, distribution, handling, and airport costs, Although 
the handling and airport costs vary from one airport to 
another, relative prices would be the same at any on 
location regardless of fuel type selected for commercial 
jet fuel use 

Each airline should discuss with its re spective fuel sup 
pliers the differences in “at the airport” fuel prices so 
that differences in distribution and transportation are in 


cluded in economic evaluations 


Summary 
Availability Based on the estimated demand for 
domestic airline jet fuel, the petroleum industry could 
supply any of the three fuel 


kerosine, JP-1, or JP-4. The relatively small demand for 


discussed above: namely 
airline jet fuels would not have a major effect on fuel 


availability 


i 


Fuel Price—In general. kerosine and JP-4 will be 
about equal in cost in a given area, West Coast price 


will be 
will be the highest priced of three jet fuels 


somewhat higher than Gulf Coast prices {P-1 
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Congress Has World Viewpoint 


Refining practices outside U. S. indicate different economic conditions among 


nations. 


Alberto Girelli 


Milar Italy 


l S. OIL MEN contributed 58 
ol the 4) discussions pr ented at the 
Fourth World Petroleum Congress at 
Rome, Italy, June 6-15. Many of the 
refining problems faced by countries 


outside of the It S. have been over 


come by technical advance mn the 


United States 


of thes 


but then the economi 


countries are 


condition quite 


different less severe octane 


require 
demand distribution 


Refiners 


of the following develop 


ments. diflerent 


of finished products, et 
took note 
ments which were presented by au 
countries 


thors from these 


ittention ol 
dire ct d at 


Adducts—- The 


he en 


Urea 
several authors has 
the development into commercial 
reaction 


scale of the urea adducting 


with normal aliphatic hydrocarbons 


This 


process, through whi h a selec 


separation of normal alkanes 
from petroleum fractions can be 
achieved, is party ularly attractive for 
Resea ch has 
Societe 


caise des Pétroles BP,’ where a semi 


the refining industry 


been carried on at the 


Fran 
commercial unit has been operated 


than one vear, The 


for rrweore process 


as developed by the French authors 
called the Cristex process, is based on 
of urea dissolved in a ternary 


CH,OH 


ethylene glycol 25 percent 


the use 


solvent a percent mono 


water |9 


percent), non-miscible with hydrocar 


bons, and includes the following st ps 


|..Reaction between the non-mis 


cible phases (urea solution and hy 


drocarbons) by intimate mixing and 


chilling, 2 


settling” of the 


Separation by “turbulent 


crystalline adduct 
from the raffinate. 3—Washing of the 


crystalline adduct with a light petro 


leurn solvent. and separation ol the 


olvent used. This step is necessary 
only when a highly purified extract is 


Heat 


the adduct. followed by separation ol 


vanted j decomposition of 


t from the urea regenerated 


Distillation of the 


ne extras 
solution ) wash 
solvent 

pipes, the 


lo avoid obstruction of 


authors have studied different 


suc h 


| percent biuret content 


scheme as the use of technical 


which forms smaller crystals, a high 


speed of circulation of the adduct 


lurry, and the settling of the latter 


under vibrations. which avoids the 
purihcation of the complex to be car- 
ried out as a separate ste p 

The technique described has been 
applied to upgrading octane of gaso- 
line, to improve jet- and Diesel-fuels, 
and to the production of normal par 
iffin cuts (for chemical syntheses or 
for special applications | 

\ different 
dustrial development of the urea ad- 
tried at the 


Chester. 


approach to the in 


has be en 


Center at 


duct reaction 
Shell Research 
England The 


the filtration siep of the conventional 


probiems involved in 


pro f dure have bec n overcome by ad- 


surface active agents. The 
t dency ot the sO 
difficult the 


tion of the 


dition ol 


agents to render 


somewhat final separa- 


extracted oi] from the 


regenerated urea solution has been 


eliminated by addition of inorgani 


salts (in particular, ammonium car- 


bonate Ihe addition of surfactants 


and of inore inic salts to the aqueous 


urea solution has the disadvantage of 
reaction rate of 


this short 


slowing down the 
urea with normal alkanes: 


coming, however is counterbalanced 


rROLEUM 


by the simpler design and by the 
The 


as the author 


easicr operation of the plant 
“non-filtration” process, 


has named his method, proved par- 


ticularly suitable when extracting 
content olf 
above 30 


filtration ) 


liquid feedstocks with a 
extractable hydrocarbon 
percent. The conventional 


method and the improved method 
proposed should be considered as 
complementary rather than as com- 
petitive 

The application of urea adduct 
formation to the dewaxing of lubri- 
cating oil fractions has been investi- 
gated at the Assam Oil Company of 
Digboi, India.’ From comparative 
dewaxing by the 
ethyl 
and by the 


distillate 


tests carried out, 


conventional methyl ketone 


MEK 


adduction 


solvent process 


urea reaction a 
lubricating fraction from India crude. 
7 


the following conclusions have been 


reached by the author. Urea adduct 
formation is unlikely to develop into 
a serious rival to the conventional de- 
waxing processes. Though the use of 
does not involve 
severe refrigeration (as MEK process 
lacks the flexibility of the 


latter, and would imply the use of 


the urea process 


does), it 


larger equipment for the same oper- 
ating capacity 
The three 


adduction 


discussions of the urea 


process presented before 
the Congress clearly demonstrate the 
the oil 


investigation of the 


interest of industry in a 


thorough com 
mercial applic ability of the process 
itself 
nomically applicable at the 
stage of development of the technique, 


The same is probably not eco- 


present 


but may possibly develop in the near 


future into an interesting auxiliary 
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process ol petroleum refining 

A novel sweetening process, based 
on the employ of chemical reagents 
never introduced before in petroleum 
refining has been presented by au- 
thors of the Compagnie Francaise de 
Raffinage 

Some organo-metallic kclate com- 
pounds are able to fix oxygen (in 
proper temperature and pressure con- 
release it at higher 


ditions) and to 


temperatures. These compounds have 
been tested as sweetening agents for 
petroleum sour fractions. The organo- 
metallic reagents studied are cobalt 
kelates, formed by the Schiff base re- 
sulting from the combination of sali- 
cylic aldehyde and ethylenediammine 


Phe 


shown in Figure | 


structure of the compound is 


It is a dark brown, solid powder 


It can be easily prepared by con- 


tacting an aqueous solution of the 
Schiff 
licylal-ethylenediammine 
balt salt 


or acetate 


sodium salt of the base (disa- 
with a co- 
solution (chloride, nitrate, 
An alternate preparation 
method consists in treating simul- 
in hydroalcoholic solution 
fol- 
aldehyde 


salt 


taneously 
stoichiometric quantities of the 


lowing reagents: salicylic 


ethylenediammine. cobalt and 
sodium hydroxide 

Che kelate compound adds oxygen 
rature and pressure, 


110 C T he 


in the sense that, 


at room tempt 


and releases it at about 
reaction is reversible, 
alter cooling. the deoxygenated com- 
plex can add oxygen, at a reaction 
high as the oxygen partial 
When the 


form, 18 


rate as 


pressure complex, in its 


oxvgenated contacted with 


mercaptans the latter are oxidized 


to disulfides, at room temperature 


The reaction has been experimented 


on several petroleum fractions, and 


two different procedures have been 


studied. The first, which proved par 


ticularly suitable for sweetening frac- 
high R-SH content, consists 


in contacting the product to be 


tions ol 


sweetened with an equal volume ol 
dispersion of the 


addi 


solution 


an hvydroalcoholi« 
kelate Phe 


tion of the 


second involves the 
ke late 


product to be 


in cresolic 
to the sweetened 
used is in 


12 ¢ R-SH 


Quantity of kelate to be 


the order of | @ for 8 
sulfur to be ox dised 


Ke late 


storage can 


sweetened products on 


undergo a certain dis- 


coloration which can be eliminated 


either by a proper wash, or by filtra 


tion on stalline bed of alkaline 


bisulfate 


s ct 


1055 TROL um REFINER 





Tage 





CHsz——CHp 














FIGURE 1—Structure of cobalt kelates looks like this 


Effects of Sulfur Content— Authors 
of the Fuel Experiment Station, 
Milan 


investigation on the fundamentals of 


Italy, presented an extensive 


petroleum sulfur compounds decom 
position, and the results of laboratory 
and commercial runs of low-pressure 
vapor-phase desulfurization of light 


Middle 


While amplk data are available on 


distillates from East crudes 


the between sulfur com 


pounds and TEL efficiency 


relation 
those re 
on the 


ferring to the effect of sulfur 


number and 
Several 


agreed on the 


clear octane are scarce 


partly discordant workers, 


have point 


howe vel 


that mercaptan, sulfide, and disulfide 


sulfur definitely lowers the clear o« 


tane number, even in low concentra 


tion. A comparison of data from ex 
periments carried out by the authors 
on 6U O.N fuel 


with those reported in the literature 


primary reference 


related to pure hydrocarbons, pri 


mary reference fuels, and commercial 


gasolines) showed that the influenc: 


ol sulfur compounds on clear octane 
is stronger on pure hydrocarbons and 


primary reference fue ls than on aso 


lines. At equal sulfur level, the great 


est depressing influence is exerted by 


mercaptans, followed by sulfides and 


disulfides. whose influence is almost 


equal 


Desulfurization of gasolines and 


synthetic blends of hydrocarbons and 


sulfur compounds has been investi 


gated over different catalysts (baux 


ites of different origin, synthetic alu 


minas Jauxites have shown wide 


discrepancies in catalyti behavior 


Surface 


mines their carbon-bearing capacity 


area of the catalysts deter- 


Hich surface area catalysts can with 


stand higher percentages of carbon 


de posits without losing activits 


Bauxite desulfurization is a process 
which is still being adopted by the 
Italian refining industry, The process 
is applied to refining straight run, 
low-e.b.p. gasolines, and sometimes 
combined with thermal reforming or 
with “Perco” type reforming opera 
vions 

British Petroleum Company (for 
merly Anglo Iranian Oil Company 
has developed, through studies at the 
Research Station 


Sunbury (England 


wider applications for its Autofining 


process.‘ The process, adopted in in 


dustrial operations for desulfurizing 


lower boiling distillate 5 naphthas 


and kerosine), has been successfully 


extended to the production of low 
Diesel 
crudes having 
1.0 to 


to about 0.1 wt per 


sulfur diesel fuels oils from 


Middle East 


contents from 


sulfur 
LS wt percent 
can be refined 


cent sulfur, The improved catalyst is 
of the cobalt and molybdenum oxides 
on alumina type, activated with fluo 
catalyst can be regenerated 


Minor 


by partial hydrolisis 


rim The 
by conventional technique 
loss of fluorine 


of the 


addition of organi 


metal fluorides are restored by 
fluorides either to 


the feedstock or to the recycle vases 
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Vapor-Phase Hydrodesulfurization 


Ten years of plant operation show this process can be applied to cracked 


naphtha and light straight-run intermediates with a good payout when compared with 


acid treating. 


M. D. Abbott, G. E. Liedhoim, and D. H. Sarno 


f P 
hell Develooment ¢ mpoany 


Emeryville Calif 


refiners 


DURING THE WAR 
vere required to supply larger quan 


tities of grade 100-150 aviation gaso- 


line, Catalytically cracked naphthas 


were available for this use. They con 


tained large quantities of aromatics 


and had good rich-mixture octane 


rating. Because of the high unsat 


urate content and, in most cases, the 


high 
high and the 


sulfur content, the gum was 
leaded lean-mixture rat 
refining 


high 


hydro 


ing was low. Conventional 


with sulfuric acid wave very 


treating losses and. therefore 
desulfurization was investigated as an 
alternative. A process was developed 
for controlled hydrogenation of these 
tocks to give quantitative yields of 
products meeting aviation-gasolin 
specifications 

During the war Shell Oil Company 


built two plants for vapor-phase hy 


drodesulfurization of cracked naph- 
thas. One built at Dominguez, 
Calif.. and built at Wood 
River, Ill. Both were designed to treat 
catalytically cracked naphthas with 
a SOD-F 
stax h 

At the completion of the war, when 


was 


one was 


end point for aviation base 


the demand for aviation gasoline de- 
units were available for 
Wood River 


has been used to make light distillate 


creased, these 
other service The unit 
fuel oil and mineral spirits from high- 
West 
The Dominguez unit has been 
$30-F. catalyti- 
900 to 


sulfur straight-run Texas dis- 
tillates 
used to treat 250 to 
cally cracked naphthas and 
+20)-} 


for motor gasoline 


thermally cracked naphthas 


through the 
The 


Flow 


Figure | 


Process Flow 


unit is shown in unit 


consists basically of an adiabatic re- 
actor, a preheater, heat-exchange 
equipment, flash tanks for separating 
gas and products, compressors for re 
cycling hydrogen, and treaters for re- 
moving hydrogen sulfide from both 
the recycle gas and the liquid 
product 

Raw feed is first mixed with hydro 
gen, and the combined stream is pre- 
heated by heat exchange with reactor 
products and then in a furnace. From 
the furnace the feed passes in vapor 
reactor Re- 
actor product is heat exchanged with 
cold feed heat 


exchange with water. Gas remaining 


phase to the adiabatic 


and then cooled by 
after the cooling step is treated so as 
hydrogen sulfide and is 


Makeup hydrogen 


hydrogen 


to remove 
then recirculated 
is added to the 
Liquid product from the high-pres- 


recy le 
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FIGURE 1—Flow sketch of selective hydrodesulturization: Four principal feed stocks have been processed 


sure separator is first flashed at a low 


pressure in order to remove part ol 


the dissolved vases. and is then 


treated so as to remove hydrogen sul- 
fide. A 
removes 


fide 


final caustic and water wash 


last traces of hydrogen sul 


Construction Materials for Hydro- 
Plants—-Materials of 
this type of plant 


desulfurization 

construction for 
should be 
fects ol 
fice 


low 


adequate to resist the ef- 
hydrogen and hydrogen sul- 
Chromium and molybdenum in 
concentrations are effective in 
preventing hydrogen damage at the 


pressures and used, 


Highe I 


quired in certain parts of the plant 


temperatures 


chromium steels may be re- 


to resist corrosive action by hydrogen 


sulfide 

Operation Four principal feed 
stax ks have be enh pt of essed | hese 
are 1) C. or C, at 310-F, catalyt- 
ically cracked naphtha; (2) 250 to 
+30-F 


}) JOO to 


catalytically cracked naphtha; 
$20-F. 
and } 

The cracked fractions are 


thermally cracked 
naphtha light straight-run 
distillates 
from Los Angeles Basin- 
West 
intermediates are ob- 


West 


charged to 


obtained 


Ventura and Texas crude-oil 


The 
from 


oils. A 


sources 
high-sulfur Texas 


fifth 


tained 


crude stock 


Tune, 1955—Prtroteum REFINER 


during the war 


distillate, a by 


the Domin 


stove 


ucz unit 
cracked 


product from butadiene manufactur 


was a 


ing operations. It was hydrodesul 


furized in order to make it suitable 


for blending into aviation gasoline 
The feed is vaporized before it 
with the 
Normal Ope rating pressure 1s between 
500 750 The 


is normally be 


comes in contact catalyst 


and psig reactor inlet 


temperature, which 
150 and 650-F, is determined 
feed 


the depth of desulfuriza 


tween 
by (a) the boiling range of the 
stor k. b 
tion required, and (c) the amount of 
time since the last catalyst regenera 
tion. Because the hydrogenation re 
there is a tem- 
the 


spac c 


action is exothermic, 


perature rise through reactor 


High liquid hourly velocities 
are possible, and they allow the us 


Mole ratio of hy 


drogen to feed is relatively low 


of a small reactor 


This combination of operating con 
ditions results in long operating cy- 
the 


once in 2 to 4 


cles. For example, catalyst is 
regenerated only 
months if cracked naphtha is the feed 


sto k 


run 


Desulfurization of a straight- 
distillate by the Shell 


results in operating periods of ap 


proc as 


proximately 10 months between 1 
generations 


Operating experience at Domin- 


wuez, where cracked naphthas are 
processed, indicates that utlmat 
limited only by the 


catalyst. Cat 


catalyst life is 
disintegration of the 
alyst usage at this plant amounts to 
approximately | pound for each 600 
barrels of cracked naphtha processed 

Catalyst Selectivity In all this 
work Shell Oul Company has 
tungsten-nickel-sulfide catalyst 


used a 
It has 
regenerated 
to ce 


and can be 
It can be 


high activity 
It is selective used 
sulfurize and to saturate olefins with 
out hydvogenating aromatics. De spite 
hydrogenation 


its ability to catalyze 


of olefins, it has been used success 


fully for 


of cracked naphtha for motor gaso 


the selective desulfurization 
saturation of olefins 
minimized if high 
ASTM research method D 


908* is to be retained 


line. In this case 
must be octane 


rating by 


rhe relationship between sulfur re 


tention and bromine-number reten 


tion is shown in Figure 2. This curve 
is based on test data resulting from 
nearly 10 years of commercial opera 
tion, At 


the bromine-number 


10-percent sulfur retention 
retention is ap 
This 


crave 


proximately 70 percent single 


curve represents the av selectix 


ity of fresh and used tungsten-nickel 


. 
Hereinafter octane-number designations reler 


to ASTM method 
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not normally obtained from this proc- 
ess; however, products such as treated 





heavy catalytically cracked naphtha 





100 


are odor swect. 


Bromine numbers are reduced se- 





verely when deep desulfurization is 
required. This is illustrated by the 
in 


aviation-base-stock operation 





which the bromine number is reduced 
from 72 to 9 
tions for the motor-fuel operations 


Bromine-number reduc- 





are less severe. Here the drop is only 
from 45 to 33 and from 71 to 48 for 

















the catalytically cracked and therm- 
ally cracked naphtha operations, re- 


spec tively 





Commercial Data 
250/430 Catalytic Naphtha —— 





200/420 Therma! Naphtha 


for the 
shown 


diolefins 
7 his is 
anhydride value of 


Conjugated are, 
part, 
by the low malei 
0.1 to 1.2 for the various products 


most removed. 


maleic-anhydride-value re- 


varies from 96 to 99.7 


Percent 





duction per- 


cent 
The the catalyst is 


selectivity of 





BROMINE NUMBER RETENTION, PER CENT 


further by the fact that 


there is little or no reduction in aro- 


ev idence ed 


matics in any of these operations. 



































ASTM gum tests on the products 


are consistently good : the test value 








20 40 


60 80 


SULFUR RETENTION, PER CENT 


FIGURE 2—Selectivity of the catalyst when hydrodesulfurizing thermally and catalytically cracked 


naphthas 


tre both 


catalytically 


sulfide catalysts ating 


thermally and cracked 
fractions from Los Angeles Basin crude 
sulfur content: U } to | 2 percent 


br Hi) 


oil 
by 
9) 


weight mine number to 


Product Propertics lypical feed 
and product properties are shown in 
Table 1. Volumetric 
yields are 100 percent, or greater 
Sulfur 


pe reent by 


hquid produc t 
for 


all operations reduction from 


0.28 to 0.003 weight is 


im sth aviation-bas« toc} 
In the 


is reduced from 0.5 to 0 


obtained 


fuel ope i 


motor | 


operation 
tion sulfur : 
weight while chargine 


perce nt by 


and 


ght 


catalytically cracked naphtha 
Io to O4 


ch irviny 


by we 


from | percent 


while thermally crackee 
naphtha In the lieht straight-run in 
termediate operation the sulfur is re 
duced from 0.45 to 0.10 percent by 


Th 


these 


weight, or less percent reduction 


in sulfur for four operation 


varies from 60 to 99 percent 
Mere aptan sulfur is more usily re 
than 


the 


data 


moved by hydrowenation 


sulfur. For example, in 


shown for light straight-run inter 


120 


mediates 
er 98 percent, whereas t 
to 


ti0n Was OV 


total sulfur reduction was 75 


percent Doctor sweet 


100 


the mercaptan-sulfur reduc- 


produc ts are 


for each operation is 1 mg per 100 
ml. Induction-period tests consistently 
run over 24 hours 

Two things should be noted from 
the ASTM First, no 
cracking occurs in this operation. The 
he slight in the initial boiling 
80 point is caused by the breaking of 
which 


boiling ranges 
decrease 
molec ules, 


sulfur-containing 


TABLE 1 


Feed and Product Properties 


(Selective Hydrodesulfurization of Crac 


AVIATION 
BASE STOC 


Cata'ytreally 
FEED 


Crude Seurce 
Oporetven 

H ydroge 500 
Leugtt 


ere re ’ Sto 4 


Feed Prod 
Yield and Properties of Feed and Products 
Liquid yields, percent by volume 102 
weight 2 0 
it, peroent | 


Total sulfur 
Mereaptan sulf 
Hromme No., arama per 100 ¢ 

Male druwie value, ig per gram 
Aromatics, percent by weight 

ASTM gum 100 ml 

dish gum, mg per 100 mi 

ty period, he 
umbers, ASTM 


percent by 


weight 
anh 
mg per 
pper 
ure 
@ or tane 


with addition of 


Cracked Naphtha 


Les Angeles Basin Les Angeles Basin Los Angeles Basin 


ked Naphthas and Straight-Run Intermediates) 
MOTOR FUEL MINERAL SPIRITS 
h KEROSINE 


Light Serarght-Reo 
latermedsates 


Thermally 
Cracked Naphthe 


Catalytically 
Cracked Naphtha 


West Texas 


110 to 175 200 to 250 65 


lwa lwa 10 


Feed Preduct Pradact 


heed 


wet Peed Product 


10 


101 i 100 
Oo” 5 


0.45 
0.07 


om 
0.005 


003 
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FIGURE 3—Octane number of hydrogenated 250 F. to 430 F. catalytic 


naphtha. 


sives materials of lower boiling point 
Second, there is essentially no change 
final 
Cherefore, no rerunning is required, 


in dry point or boiling point. 

The leaded D 614 aviation octane 
number of the stock 
rises sharply from 76 to 96. The D 909 
super hare octane numbe r 1s essen- 


Octane 


aviation base 


tially unchanged numbers for 


the motor-fuel operations are shown 
) and 4 
and “F-2” 

“ASTM re 
“ASTM 


respectively 


in Figures Octane numbers 


‘F-1” 
fer to 
908” 


9 
Wi, 


in these graphs re- 
method D 
motor method D 

These 


series of 


earch 
and 
curves 
represent the result of four 
tests, Figure 3 shows results obtained 
with 250 to 430-F. catalytically 
cracked naphtha, with catalysts of 
different 


ages. during desulfurization 


degrees. Figure 4 gives 


different 
similar data for 200 to 420-F 


to 
therm- 
ally cracked naphtha. The curves in- 


di ate a slight ce crease in the leaded 
D 908 research blending octane num- 
and the 


clear D 908 research blending octane 


ber a sharper decrease in 


number sulfur retention is de- 


as 
They 
leaded D 357 


number as desulfurization is increased 


creased also show an increase 


in the motor octane 
sJevond 


There 


rise in 


to approximately 70 percent 
this point the curves fall off 
slight 


octam 


may or not be a 
the clear D 357 
but, in 


ition 


may 
motor num- 


ber curves general, there is 


in overall it GU to 70-percent 


desulfuriz 


Comparison of Hydrogenation with 


Acid Treating—-It is of interest to 


the economics of hydrods 


the 


iting 


compare 


sulfurization with competitive 
soth 
have been 


crac ked 


proces a id tre; sulfuric 


and hydrog nation 


at catalytically 


ee e 
SASUR RETENTION, PER CONT 


4. 
oo ' . “ oo 


and thermally cracked naphthas for 


removal of sulfur and gum-forming 


components. Hydrogenation is_ pre 


ferred because of superior yields, des- 
the fact that it is not quite as 
the D 908 


addi- 


pite 
selective as acid treating 


research octane number, with 


tion of 2 ml TEL, is approximately 
two numbers higher at equal desulf- 
At the 
the color stability and the 
the acid-treated 
On the 


induction period of 


urization levels of 60 percent 
Same time 


10 me cum time of 


somewhat better 


the 


product 5 
other hand 
hydrogenated product 1s Superior 
The products from either process are 
blending in 


satisiactory tor 


fuel 


entirely 
motor 

Table 2 shows typical capital and 
operating costs for a hydrodesulfur- 
ization plant with a capacity of 10,- 
000 barrels per stream day. Today’s 


replacement cost for a 10.000-barrel 


TABLE 2 


Hydrodesulfurization Capital and Operating 
Costs 


(Plant cost. excluding offsite facilities 
$2,000,000, Plant capacity: 10.000 barrela per 
stream day. Onstream time: 93 percent.) 


| Costs 
Cents per Barrel 

U tilties 

Chemical anc 

Hydrover 

Labor 

Maintens 

Overhead 


aphtha Add 0.4 ee 


aphtha 


* Por racked te per 


berre! for 


cata 


therma racked 


per-stream-day plant such as that at 
the 
to he 


Dominguez refinery is estimated 


$2 million excluding utilities 


This cost assumes adequately frac 
feed stocks delivered to the 
Product 
The 


dependent u 


tionated 
plant site refractionation is 


estimated ap tal 


requ red 


greath 


not 


pon lo« i 


cost 1 
I 


*e 


° 10 
SALT YUR ALTENTION, PER CONT 


FIGURE 4—Octane number of hydrogenated 200 F. to 420 F. thermal 


naphtha 


tion and construction standards, Con- 
tracting firms have quoted consider- 
ably lower costs than estimated by 
Shell 
identical plants in similar service 
taken at 


typical West Coast prices. Hydrogen 


Deve lopment Company for 


Utilities and chemicals are 


is priced at fuel value, assuming it is 
available as a byproduct from, for 
catalytic reforming. Operat 
that 


are required to operate suc ha plant 


example, 


ing experience shows two men 
Maintenance is included at 4 percent 
Overhead 
which includes taxes, insurance, lab- 


to 


of capital per annum 


oratory services. etc., is assumed 
be 7 percent of capital per annum 


13.1 


hydrodesulfuriza 


This gives a total cost of cents 
the 
tion of catalytically cracked naphtha 
13 
ally cracked naphtha 


An 


drodesulfurization 


per barrel for 


and 9 cents per barrel for therm 


of hy 
treat 


economi comparison 

with 
ment is shown in Table 3, Operating 
costs are approximate ly $300 to $500 
for 


Af id 


at id 


per day lowe1 hydrodesulfuriza 


treating and re 


sh sulfuric 
at | cent per pound 


tion than for 


running, assuming tre acid 


1S availabl 
When 


1S ra id 


cracked naphtha 
rate of 10 
ield of 
tock 1s ap 


orig 


thermal! 


treated (at the 
pounds acid per barrel the 


ble nding 


ent of 


finished gasoline 


proximately 87 per the 
| 


nal charee. 11 percent degraded to 


imate! 2 


acid layer. Hy 


other 


cutter stoc! na ippro» 


pe recent 1s lost 


drodesulfurizati ) hye hand 


¢ i final approximate! 


The |e 


number of the 


| percent by ided 
arch om tare 


tock | 


ulfurized 


1) 908 res 
wid-treated 
the hy 
When « 


9 point hiohe 


than drode toc} 


atalyticall cracked naph 
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tha | ited at the rate of 7 


pounds ; 1 per barrel the gasoline 


iid 18 approximate] 4 percent the 


cutter tocr smount té ipproxi 


mate! } percent imately 
» percent is lost, Hydrod 


on the other hand, eve I ! 


and APpPro™ 


, 
ulluriza 


" ; 
mila y I 


ed 


An mdiustment 
for difference n lead require 


Dhermall 


vere blended n house-brand 


cracked naphtl / 
soline 
ims ¢ ital ticall cracKned naphtl i if 
premium gasoline 

Payout was caiculated f 
ferent situation The first 
rehinet with acid-treating 
iailable. H 
tified only if the 


unit ba 


drogenation is 
tot il cost ot the 


drogenation million 


turned in a rea onable tune Pha 


} 


heures show } ears payout belore 


taxe for catalytically cracked naph 


tha teed and 6 vears for thermall 


feed If 


enation not 


cracked however! 


naphtha 


neither hydro acid-treat 


ing facilities are available, then only 


the difference between the capital 
costs of the two units, or $1.3 million, 


Here the 


reduce to f ears and | year 


must be justihed payout 
tirre 
re pectivel 

If spent all 


value, the 


lation acid is available 


it zero respective payout 


tine we 5.6 years and 2.5 years tor 


catalyticall cracked naphthas and 


2.1 years and 1.4 years for thermally 


cracked naphth is 


Summary and Conclusions Ihe 


apor-phase hydrodesulfurization 


process vith tungsten-nickel-sulfide 


catalyst at a pressure above 500 psig 


ind temperatures below 700 I has 


been proved by approximately 10 


eal tf successful commercial opera 


tion. Under thes« conditions the cata 


lyst selective for removal of sulfur 


including ring sulfur without 


cracking or polymerization, give: 


little aromatics hydrogenation at high 


pace elocities 


ally all 


moderate 


and saturates essenti 


conjugated dienes with 


degree of mono-olefin sat 


Lhe 


tivity for longs 


uration catalyst retains its ac- 


operating pr riods 


several months) and can be regen 


erated 


TABLE 3 
Economic Evaluation 
(Comparison of Hydrodesulfurization and Acid-Treating Costs for Cracked Naphthas) 


250. TO 420-% CATALYTICALLY 200. TO 420-F THERMALLY 


CRACKED NAPHUTHA 
Wydrosullurisation 


tal cowt of 10,000 
harrel per-etream 

lay plant, exelud 
ing ulilities and off 

siies $2,000,000 


Barret Dellars Barrels 
Per Dellars Per Per 
Calen Per Calea 


Acid Treating 


Dellars 
Calea Per 


CRACKED NAPHTHA 


Hy dresulfarimation Acid Treating 


5 $700,000 


Dellars Barrels Dellars Barrels 
Per Per Dollars Per Per 
Calen- Calon Per Calen Calen 


dar Day Barrel dar Day dar Day Barrel dar Day dar Day Barrel dar Day dar Day Barrel dar Day 


Operating Coats 
lreatin 
Kediat lation » 105 


Solu turing 


00 


l otal 
Product Value 
Naphtha* 
tier 


EL eredit 


Total 

Product value leas of 
ating cost 

Net ad vantage for hy 
drodesu If urisatior 

Payout on total inves 
ment on hydrudes 
furization unit 
$2,000,000 vare 

Payout on jncremer 
tal investment 


$1,300,000 care 


yase-brand gasoline at $4.50 per barre! and premium gasoline at $6.13 per barrel (National Pe 


| leeludes freeh sulfuric actd at 
in 5 conte per barrel [ beth catalytically 
the payout tumee become 4 / ears aod 2 


erecked naphtha the payout Umes herome 2 * ond 1.4 


1?? 


100 0.195 1.25 0.15" 1,305 
0.05 454 
0.035 524 0035 254 


2,135 


44,5273 
4,370 
aa 


45,950 


43,515 


troleum News, January 


eent per pound when spent alkylaticn aed w available at sero value, acid-treating cost 
apbthe and thermally cracked naphtha For catalytically cracked naphtha 
« the $2,000,000 ead $1,300/ 
ears for the 


For thermally 
2,000,000 and $1,300,000 investments, reapectively 


) investments, reepertively 


PETROLEUM 


The process proved itself, during 


the war, as an economical tool for 
producing an aromatic base stock for 
aviation gasoline from catalytically 
cracked light naphthas 

leaded D 


was ob- 


A large increase in the 
614 aviation octane number 
tained, with essentially no loss in the 
leaded D 909 supercharge 
during operation to produce 


Volu 


metric yields were approximately 102 


octarme 
number 
a low-sulfur, low-gum product 
pe reent 

Although olefin-svlfur selectivity is 
not a factor in the hydrodesulfuriza- 
of light 


ates, the process has been used in the 


tion straight-run intermedi 


treatment of these stocks for the pro 
and 
light 
furnace oil from naphthas derived 
Shell hy 


which 


duction of low-sulfur, good-color 


good-odor mineral spirits and 


from sour crude oils. The 


drodesulfurization process 
uses cobalt-molybdenum-alumina cat 
satisiactory tor 


alyst, is equally as 


, eating such stocks, and less capital 


is required for new facilities 


The most promising applications of 
tungsten-nickel-sulfide catalyst in the 
field of 


to be in 


hydrodesulfurization appear 


the selective desulfurization 
of cracked naphthas containing 0.4 to 
1.5 percent by weight of sulfur in 


make 
blending 


suitable for 
Here 


cial applic ation has been successful in 


order to them 


motor-fuel commer- 
reducing sulfur approximately 60 to 
with only a small de- 
leaded D 908 research 


but with a 


70 percent, 
crease in the 
octane number, corre- 
sponding increase in the leaded D 357 
motor rating, while producing a 
stable gasoline in all respects. Be- 
treated 


volume, 


cause of the high yield of 
naphtha 100 


plus 


percent by 
the process is economically at- 
tractive compared to conventional 
acid treating, in which losses to acid 
and polymerization to higher boiling 
components are encountered 
Original presentation was before 
the API Division of Refining midyear 


meeting, St. Louis. May 11. 1955 
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From the files of a process engineer comes 
this method for engineering accuracy in.. . 


Absorption and Stripping Design 


Part 1. Basis for Design Method 
Part 2. Example Calculation for Absorption System 
Part 3. Example Calculation for Stripping System 


R. H. Parekh, 
Magnolia Petroleun 
Dallas, Texas 

IN THE ACTUAL 
an absorption plant, the performances 
of the absorption and stripping sys- 
dependent on cach other. 


operation olf 


tems are 
two systems 


In this 


However, in design, the 
are usually treated separately 
series is presented an explanation and 
example of the application of a proc- 
ess design method with engincering 
accuracy by considering the hydrocar- 
bon absorption and stripping systems 
as one unit 

In the several articles on these de- 


, *-° the authors have 


sign methods, 
treated the absorption and stripping 
processes as units (in order 
to simplify the illustration of the de- 


Though no 


separate 


sign method application 
attempt is made here to repeat the de- 
tailed derivation and discussion of the 
various design methods, a brief review 


of the basi principles is in order 


Types of Design Methods—In gen- 


eral, there are two types of design 


methods for absorption and stripping 
The first type 


fied as graphical design methods and 


processes can be classi- 


as algebraic or analytical 


The 


principles which form the 


the second 


design methods fundamental 
basis ot 
both type s of methods are 


1. The 
2. The 


}. The phase equilibrium relations 


material balance 


eneryy balance 


The differences in the two types of 
design methods are primarily due to 
manner of application of these prin- 


ciples and the accompanying modi- 


fications and the simplifying assump- 


tions. Because of the differences in 


the modifying and simplifying assump- 


tions, one design method will provide 


reater accuracy than the other. At 
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time, generally, the more 


method 


the same 


accurate will be more time 


consuming than the less accurate 


method. The design engineer should 
therefore use his judgement and select 
the proper design method in order to 
obtain an answer within the required 
accuracy. For this article, to illustrate 
the application of a design method of 
engineering accuracy, the author has 


How 


ever, some of the features and simpli- 


selected an algebraic method 
fying assumptions in this method are 
adopted from the graphical method 
A. brief 
method, for a better understanding of 
the application of design method to 


review of the graphical 


be presented herein, will be in order 


Theoretic al 


Graphical Method 
Plate and Key Component Concepts 





fie. 
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FIGURE 1—Schematic diagram of an absorber 


Meet the Author 
R. H. PAREKH 


India, and now a U. S 


a native of Bombay 
citizen, is a 
chemistry graduate 
from the University 
of Bombay and 
holds a master’s ce 
ree in chemical 
engineering trom 
Massachusetts In 
stitute of Tech 
Work on a 

doctorate at the 

University of Mich 
igan was interrupted by World War 
Il. Except for a year in the U. §S 
been Magnolia 


Petroleum Company's Natural Gas 


nology 


Army, he has with 


department since 1941. His previous 
experience includes a year with Bah- 
rein Petroleum Company, Ltd., on the 


Persian Gulf 





Che driving force for absorption in 
an absorber is directly proportional 
to the difference between the partial 


pressure of a component in the gas 


and the equilibrium 


stream vapor 


pressure ol the same component in 


solution with the solvent, This driving 


force can be represented graphically 
by the equations of the operating and 
equilibrium line, in terms of rates and 


concentrations of vapor and liquid 


streams in molal stoichiometric units 


as follows 


By referring to Figure |, the equa 


tion of the operating line is given by 


L(X, x GY; Y l 
or 
L(x 
Where, 
x moles of one 
solvent 
y moles of solute 
mole of inlet gas 


xX GY y 


solute per mole of 


im as phase per 


L liquid rate as moles of solute 


free solvent per unit time 
was rate as moles of inlet was per 
unit time 


Sulperipts | and reler to the rich and lean 


end of the absorber, respective! 


The equation ol the operating line 


is based on material balance and it 


represents the relation between the 


mmposition of the was leaving a plat 
liquid 


and the composition of the 


from the plate above it 


Phe equation of the equilibrium 


line can be written as 
=Y 

’ KX I =X 
Where 

zy immation of the values of VY for 

each component 

=X summation of the ilue of X for 
component, cxcept the sol 
n the ha 


each 


vent present 
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sorber in operation, it is 





0720 


pointed out that the num- 








Gas 


SOLUTE PER MO. INLET 





501 eu TANE 


of the theoretical 


plates should be calculated 


ber 


to the key 
I he 


tion of components lighter 


with relerence 


component absorp- 
and heavier than the key 
component is almost inde- 
pe ndent of the plate effi- 
ciency, because for them a 
relatively large number of 
plates is always present in 
an absorber 

The explanation of the 
for a 


graphical method 
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FIGURE 2—-X-Y diagram illustrating graphical design for an absorber 


X is for the 
K Equilibrium ratio at the system 
pressure and temperature y 


The of the 
line is based on the theoretical plate 


It wives the 


unity solvent 


equation ti | uilibrium 
i | 


concept relation between 


composition ol the As le AVITI a 


the of the 


the 


plate and composition 


liquid on the same plate by assuming 
the 
librium 


bac h 


will have 


that liquid and gas are in equi 


with each other 


component ol the inlet was 


its own operatin / 


lines For 


and equi 


librium eat h compone nt, 
these lines can be represented graphi 

illy with Y as: and X as 
in abscissa 


ui iphi al 


ordi 


the purpose of illustration, a 


construction of operating 


ind equilibrium lines for ethane, pro 


pane and iso-butane for an absorber 


is shown in Figure 2. The vertical dis 
at any point between the oper 


the 


tance 
iting and equilibrium line gives 


driving force for absorption in an 
ib orbet 

As shown in Figure 2, the operating 
ind equilibrium lines can also be used 
to determine the required number of 
For 
theoretical plate re 
different 


Among the various com 


theoretical plates a given liquid 


to was rate, the 
quirements of 


different 


components 
ir’ 
ponents, there is one component 
the maximum number 


l his ‘ 


compe ment 


which require 
of theoretical plates 
key 
that 


mmponent 


termed as the and 


j cenined as component whose 
nearly parallel to 


As if 
the 


equilibrium line is 


the operating line will be 


aleebrai 


that 


later unde: 


key 


Ww he ms 


out 
the 


component 


method component is 


absorpti m factor 


A” is closest to unity 
For the components more volatile 
than the key component, the driving 
force for absorption is greatest at the 
lean end of the column 


| he absor p 


tion of these components, therefore, 
takes place in the top section of the 
absorbe I 

For 
the key 
for 


end of 


than 
driving force 
the 
[he absorption of 
takes 


the components heavier 


component the 


ibsorption is largest at rich 


the column 


these components therefore, 


place in the bottom section of the 


absorber 

The driving force for the key com- 
ponent extends nearly throughout the 
column and therefore, the absorption 
of the 
throughout the column 


key component takes place 


Figure 3, in which experimental 
results of the composition of the rich 
oil samples taken from five different 
locations in an absorber, are plotted, 
provides an experimental proof that 
the ab orption of components lighter 
than the key 
near the top that of the heavier com- 


component takes plac c 


ponents takes place near the bottom 
that of the key 


throughout 


Cotl- 
the 


while 
takes 


ibsorber 


section 
ponent place 
entire 
Figure } also shows that due to 
changes in the temperature and gas- 
liquid compositions, on some plates 
instead of absorption, stripping takes 
pl et 
key 


component requires the most number 


Since the absorption of the 
of the theoretical plates in the desien 
of a new absorber and in evaluating 


the over-all plate efficiency of an ab- 


PETROLEUM 


stripper is analogous to 


that of an absorber. In a 


stripper, the material is 

transferred from the liquid 
phase to the vapor phase. The driving 
force for stripping is directly propor- 
to the the 


equilibrium vapor pressure of a com- 


tional difference between 
ponent in solution with solvent and 
the partial pressure of the same com- 
ponent in the gas phase. The injection 
of the stripping medium such as steam 
lowers the partial pressure of a com 
ponent in the gas phase and thereby 
increases its driving force for stripping 
at the 
temperature 


existing system pressure and 
The driving force for stripping can 
the 


equations of the operating and equi- 


be represented graphically by 


librium line, in terms of rates and 


concentrations of vapor and liquid 


streams in molal stoichiometric units 


as follows 
By referring to Figure 4, the equa- 
tion of the operating line is given by 


L(X; xX ’ (4 
or 


L(x 


and the equation of the equilibrium 
line is given by 


moles of solute free solvent per 


unit time 
moles of stripping medium pet 
unit time 
moles of 


per 


solute in liquid phase 


mole of solute free solvent 


moles of solute in vapor phase 


per mole of stripping medium 


X values in the 
the 


summation of the 


liquid phase, ex« luding sol 


vent 
summation of the Y' values in the 


vapor phase, excluding the strip 


ping tne dium 
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system 
y/X. 


K equilibrium ratio at the 

pressure and temperature 

Che subscripts | and 0 refer to the rich 
and lean end of the stripper 


For each component, the operating 
and equilibrium line can be repre- 
sented graphically with Y‘ as an ordi- 
and X as an abscissa. In the case 


the operating line falls 


nate 
of stripping 
below the 

x—’' 


tance 


equilibrium curve on an 
The horizontal dis- 
the 
equilibrium line: at any point repre- 
sents the magnitude of the stripping 
Such a graphic al con- 


diagram 


between operating and 


driving force 
struction can also be used to step off 
the required number of theoretical 
plates. Similar to the case of absorp- 
tion, for one component whose oper- 
nearly parallel to 


ating line is very 


the equilibrium curve, the number of 
the theoretical plate $ stepped off will 
This component is 

component The 


lighter 


be the maximum 
defined as the 


stripping of the components 


than the key component will occur at 

the The 
components heavier 
than the take 
place at the lean end of the stripper. 
the the key 

will along 
length of The 


design of a new stripper and the over- 


the rich end of stripper 
stripping of the 
will 


key « omponent 


However stripping ol 


component occur mostly 


the entire the column 


all performance of a stripper in oper- 


ation sheuld, therefore, be determined 
with respect to the key component 
the 


the two important deductions derived 


lo summarize, following are 
from the graphical method. First, the 
key component is the 
component in the 
formance calculations of the absorp- 
tion and stripping processes Second, 
the fact that lighter 
than key components is taking place 


controlling 


design and per- 


absorption of 


at the top section of an absorber and 
that of heavier than key components 
at the bottom, can be used to esti- 
mate the temperature of the top and 
bottom trays. This will be explained 


in detail later 


Algebraic or Analytical Method 


a. For Absorpti yn Design: 
Uhe of Krem- 


ser-Brown lor when 


algebraic equation 
absorption, 
modified to the 


in the liquid and gas rates through 


allow for variations 
the column due to absorption, can be 


written in molal stoichrometric units 


as follows 


June, 1955 





8 


“ 


4 
“ 


j 
Oo t nter Then Key C 


| 
t 
! 
| 


nm 
° 


; 
| 


T 


| 
| 
| 
7 
] 
; 
| 
| 


ARBONS ASSORBED BY LEAN O!_, POUND MOLS PER HOUR 
rs 
fe] 


HYDROC 





’ , , 
KEY COMPONENT PROPANE 





ct 





ABSORBER MIDDLE TRAY 





oi Es) ES | ee 





men 





4 
2 4 
Top 


TRAY 


NUMBER OF ACTUAL 


© 


14 16 
TRAYS 


BOTTOM 
TRAY 


FIGURE 3—Distribution of absorbed hydrocarbons by components on different trays in an absorber 
(Basis: 730 psig and 113 E.) 


[ easy | [ Gaey 
KG2Y KG2Y 


[7 l =X 
KGZY 7) 


Where n 
theoretical trays 

The 
used by the 
illustrate the 


represents the number of 


above algebraic equation is 


author in this article to 
application of process 
desien method of engineering accu- 
racy for an absorber 

The left the 


equation represents the efficiency of 


hand term in abov: 

absorption and it is designated by 

L(1 + =X) 
KGZY 

is defined as the absorption factor and 

By sub- 


the symbol Ea. The term 


it is designated by symbol A 

stituting the above symbols, Equation 
7 is simplified to the foilowing 

(A)***— (A) 

Ea 1? . 

The term Y, Y, for 

ponent represents the amount of that 

the 


any COor- 


absorbed by solvent 
K2Y.Xe | ‘ 

: represents 
i + 2x, 


any 


component 


he term y, 


the 
ponent that can be theoretically ab 


the The 


maximum amount ol com 


sorbed by solvent term 


K2Y.Xe 

77 Sx provides a correction factor 

for the presence of a solute in the in 

If the value of X, for 
KZY,.X 

a component Is zero for 


1 + =X 


coming solvent 


that 


component becomes zero. In this case 
absorption efficiency becomes identi 


When 


X» is not zero, as in the case of par 


cal to mole fraction absorbed 


tially stripped lean oil, the absorption 
efficiency and mole fraction absorbed 
for that component are not identical 
this 


the equilibrium 


In order to evaluate term, it is 


necessary to know 
ratio K ol 


sponding to the top tray temperature 
the total 


any ¢ ompone nt corre 


and pressure number of 


moles of residue gas (ZY and the 


mole fraction of the same component 


Xe 
itsx, i" the incoming solvent 
Oftentimes, to simplify the absorber 
that the 
lean oil is completely stripped, i. 
KZY.X. 
1 + 2X 
This does not 


calculations, it is assumed 


the value o! is assured equal 


introduce any 
the 


to zero 


serious error so far as absorber 


calculations are concerned, However 


in order to determine the optimum 
stripping requirement of the stripping 
K2Y Xo 
1 + 2X, 
It should be included in the 


system, the term is very un 


portant 
process design calculations for an ab 
sorption plant because the pertorm 
inces of absorption and stripping sys 
terms are dependent on each other 

Ihe term defined as the absorption 
factor A three 
namely, the liquid 


L, ] =x the As 


contains variables 
rate rich oil 
rate GZSY, and 
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FIGURE 4—Schematic diagram of a stripper 


the equilibrium ratio K. In order to 


a theoretical point 
three 


calculate A, from 


the values of the above vari 


ables should be taken as a point fune 


’ 


tion in the column. Because of the 


changes that occur due to absorption 
in the gas and liquid rates, as well as 


in their compositions, and the pres 


sure and temperature from plate to 


plate, the values of absorption factor 


A will vary throughout the absorber 


The various aleebraic methods for 


desion which have been 


. differ 


other mostly because of the difference 


the absorber 
published’ from each 
in the assumptions made with regard 
value of A to be 


general equation 


to the used in the 


It was pointed out under graph al 


method discussion and was substan 


tiated by experimental results in Fig 


ure > that the ibsorption of the key 


component (the component whose ab 


sorption factor w closest to unity 


mostly takes place between the top 


tray The experimental 


of the 


and bottom 


results also show that the value 
ratio of liquid and gas rate in th 
region between the top and bottom 
from the value of 


at the 


tray varies slightly 
the ratio of liquid and gas rat 
rich end of the column. Except in the 
case of a few unusual cases, the above 
observation is generally found to hold 
good 

For engineering accuracy, therefore 
the author has proposed to cak ulate 
an average value of A for the key 


component based on the liquid and 


176 


gas rate at the rich end of the column 
and on the equilibrium ratio value of 
the key 


aveTagt 


component at an estimated 
temperature of the top and 
bottom tray and the system pressure 
Theoretically speaking, the gas rate 
rich end should be the rate of 
gas coming off the 


simplify, the author proposes to use 


at the 
bottom tray lo 


the incoming gas rate and since the 
amount of components heavier than 
the key component is usually small in 
the incoming gas, it introduces only a 
small error. The temperature of ab- 
sorption is «aken as an average of the 
top and bottom tray temperatures on 
the basis that the absorption of the 
key component extends over the en- 


tire column 


b. For Stripper De ign 
The 


ping 


algebraic equation for strip- 
when steam is used as a strip- 
ping medium and when an allowance 
is made for the variations in liquid 
and vapor rate due to stripping, can 
be written in terms of molal stoichio- 
follows 


metric units as 


X, Xo 
x 

KV(1l-+ 
Gx 


Ba 
Lil 


En 
Lii-+ 


The term on the left hand side of 
the above equation repre sents the strip- 


ping efficiency aud is designated by 
: KV(1 + ZY’) 
the symbol Es. The term ; 
, L(i + =X 
is defined as the stripping factor and 


symbol S 


Equation 9 is 


is designated by By substi- 


tuting these values 
simplified to the following 
oo i's 
Es S)* j 


The term X, XxX 


component 


10 


represents the 


amount of any which is 

stripped by the stripping medium 
Che stripping factor term S con- 

tains three variables, namely, the equi- 


ratio K, the 


and the liquid rate 


librium rate 
Vil + 3Y 
Lii + =X 
the values of the 
should be taken as a point function 
Because of the strip- 
the values of these variables will 


vapor 


Pheoretically speaking, 
above Var iables 
n the stripper 
ping 
change from plate to plate 

For the example of application of 
the stripping design method of an en- 
gineering accuracy, an average strip- 
for the key 


whose 


ping factor ts calculated 


component the component 


PETROLEUM 


stripping factor is closest to unity, 
based on the vapor and liquid rates 
at the rich end of the stripper and the 
equilibrium ratio value at an average 
temperature of rich and lean end and 


the system pressure 

In the actual operation of the strip- 
ping system, generally, a large portion 
of the 
leased from the rich oil by preheating 


absorbed hydrocarbons is re- 
it to some high temperature The 
flashed liquid at the high 
temperature is therefore considered as 
The energy 


ri h oil 


the feed to the stripper 
required for the stripping is usually 
derived from the sensible heat of the 


The 


stripping medium lowers the partial 


preheated rich oil injection of 
pressure of the various components in 
the vapor phase so that the required 
stripping will occur at the existing 
temperature and pressure level of the 
stripper 

When steam is used as a stripping 
medium, a portion of it is absorbed 
by the absorption oil. For a given 
stripping steam rate, the maximum 
quantity of steam that can dissolve in 
the oil is 
bottom temperature, pressure and the 
Since the 


operating temperatures of most of the 


dependent on the stripper 
quantity of absorption oil 
strippers range between 300 and 500 


F., the 


solution with the absorption oil be- 


quantity of steam going in 
comes of considerable magnitude when 
the stripper pressure is 75 
a design method of an en- 


psia or 
more. For 


gineering accuracy, the stripping 


steam rate is first calculated, from 


Equation (9 
is no solution of steam in the absorp- 


by assuming that there 


Then by using an average 
Henry’s 


absorption oil-steam system, the maxi- 


tion oil 


value of Law constant for 
mum quantity of steam going in solu 
tion is calculated for the stripper bot- 
tom temperature, pressure and ab- 
sorption oil rate, by assuming that the 
absorption oil leaves the stripper at its 
bubble point with respect to dissolved 
steam. The actual stripping steam re- 
quirement is then estimated by adding 
the amount of steam going in solution 
to that calculated by the use of strip- 
ping Equation (9 

In the actual operation of the strip- 
ping system, the stripper is generally 
combined with a rectifying section 
The design calculations of the strip- 
becomes some- 


than the 


ping system therefore 


what more involved design 


calculations for the stripper only 
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Foundations for Vertical Vessels 


Here are hitherto unpublished tips on foundation design together with a 


complete treatment of this type of foundation. 


William E. Wilbur, 


A/} 
vv 


THI MOST COMMON $s struc 
tural problem met with in the design 
f refineri that of foundations tor 
rtical i hese vessels ire 


lreque ntly of con 


lindri il ind al 


acl ible he ght 


ness ratio, [he 


th a large slender 
essel is generally sup 
ported on a steel skirt 
which rests on the 
Anchor bolts 


supporting lugs 


with base 


concrete of the 
with or with- 
pass through the 
ring, and hold the vessel in posi- 
well as resisting uplift from 


loads. This 


this 


tion, as 


lateral article deals with 


vessel 


Lhe vt neral pring iple 8 alt explained 


foundations for type of 


ind illustrated with complete calcu- 
lations for a typical vessel 
1. Loads 


The loads to be considered are 
follows 
a The de 
itself This 
ays and othe 
ladders 


from attached piping 


b The weight of the liquid in the 


ve ssel 
shell 
insulation 


and 


ad weight of the 
includes the steel 
internals 
loads 


if an platforms 


vessel during operation 
‘ The weicht of 
filled for 


test 


water in. the 


whet makinw the 


vessel 
hydrostati 
loads The 
is combined with 
the 


The above are vertical 
weight 


load to 


empty 
the lateral determine 
maximum uplift to be resisted by the 


bolts The 
j 


combine a 


anchor weight, 
a ’ b 

vener ally determines 
itself The 


ope rating 
with lateral loads, 
the design of the 


looting test load a ( 


is used without lateral loads, and 


will frequently produce the maximum 


pressure on the soil. It must be con- 


sidered in any event, unless there is 


definite assurance that a hydrostatic 
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field 


lateral load, in any hori- 


test will not be made in the 

d The 
zontal direction, due to wind pressure 
The wind is assumed as a horizontal 
lorce upon the entire projected area 
of the vessel, A 


formula commonly 


used is 
Pp 0032 \ 


where P is the pressure in pounds 


and V is the velocity 


Thus 
100 


per square foot 
of the wind in miles per hour 
for a wind with a velocity of 
miles per hour, the pressure would be 
}2 pounds per square foot. The value 
to be used depends on the applicable 
local 


preference of the customer, or lacking 


the 


building codes, or upon the 


the de- 
The range is from 15 to 20 
pounds on the Pacific Coast, 30 
pounds in the East and Middle West 


to 45 pounds or more on the Gulf 


these, on judgment of 


signer 


is subject to winds ol 


els the code may prescribe increased 


Coast which 


hurricane intensity very tall ves 


intensity for the upper portions; say 


1) pounds for the first 100 feet, 40 
pounds for the next 100 feet, et« 


Vhe above 


a plane 


fiwures are for wind 


surlace For a cy 


load is 


against 


lindrical surface the less, the 


common = fgure percent 
sometimes taken as two-thirds 

The effective diameter of the vessel 
for figwuring wind load is taken as the 
outside diameter of the insulation 
plus 20 percent to allow for ladders 
platforms and attached piping 


e) The 


direction 


lateral load, in any hori 


zontal due to seismic 
I his is taken as 
dead 


different 


earthquake eflects 


a percentage ol the load; the 


amount varying, for loca 


tions and codes, from % percent to 20 


percent of the dead load, It is con 


sidered as applied at the center of 


gravity of the dead load: o1 sep 


arately, at the centers of gravity of 
the several portions of the dead load 
treated in the 


W ind 


Once determined, it is 


same wind load 


load 


sidered as occurring 


manner as a 


and load are not con 


Se Usirine 


it the same time 


either one may be the critical loadine 
for the vessel 


f) In 


diameter piping attached, the thrusts 


large vessels, with large 


ot the piping from thermal f xpansion 


may need to be considered, Ordi 


narily, however, these effects are rela 


tively small, and may be disrewarded 


g It is at times necessary to con 
sider the loadings imposed upon the 
foundation during the erection of the 
vessel, both from the vessel and from 


the erection equipment. Large vessels 


are frequently erected by means of a 
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gin-pole on each side; the base slab of 


the foundation may then furnish the 
temporary support for the gin-poles 
h) The weight of 


the pedestal and base slab, and the 


the concrete in 


earth on top of the base, are loads 
in determining the 


the de- 


to be considered 


maximum soil pressure, and 


sign of the base slab 


2. Features of Design 
Assuming thet the vessel itself has 
struc 
consider three 
bolts 2) the 


been previously designed, the 


tural designer must 
items | the anchor 


pedestal }) the base slab 

The general arrangement of vessel 
and loads is shown in Figure 1. The 
load, V, centered on the 
lateral load H 
form an inclined re 
force R strikes the 
bottorn of the vessel at 


At the 


bottom of pede tal the distance is ¢ 


vert al 


vessel, and the can be 
combined to 
sultant, R. This 
plane of the 
centet 


a distance ec, from the 


and at the bottom of base it is e 
These 


eccentricity 


relation V 


distances « are known as the 


In each case we have the 
e equals the overturning 
moment: that is, the horizontal force 
H multiplied by the 
h from the point of application of H 
to the plane in question. The effect is 
if the load V were 


out from the center of the ve 


vertical distance 


mov ed 


sel the 


the same as 


distance ¢ 


3. Anchor Bolts 


anchor bolts are usually de 


The 
signed by the following approximate 
method, which is sufficiently accurate 
for the ordinary case 
horizontal 


, 
Figure 4a represents a 


and figure 2b a vertical sec 
tion, of the 
ring. If D is the diameter of the 
in inches, the 
the skirt 
inch of skirt, is V/9rD. The 
ne moment M Hh or Ve 


ssion on the le cw 


section, 
bottom of skirt and bas 
skirt 
direct « 


rtical load V, per 


mmnpression mn 
from the \ 
overturn 
produces 
1 compre rd side and 


1 tension on the windward side. the 


iximum value of which, per inch of 


kirt, is M/'qnD*. We 


‘ have, then 
Maximum load per inch on leeward 
icle 

\ iM 

rb '- 
Minimum load per inch on windward 
ale 

iM 


'- 


When e 


anchor bolts are required to resist the 
uplift. If there are N bolts 
equally spaced around the circle, each 
takes load from #D/N inches of skirt; 
and the 


anchor 


load on one bolt tension ) is 


1M Vv 
DN N (3) 
In the application of formula (3), 
D is usually taken as the diameter of 
the anchor bolt circle, which may be 
a few inches more than the diameter 
of skirt 
As stated 
frankly 


for ordinary purposes Accurately, the 


above, Equation (3) is 


an approximation, sufficient 
condition may be treated the same as 
a reinforced concrete beam (Figure 3) 
with the compression area being sup- 
plied by the contact area of a segment 
of the 


plied by the anchor bolts. For a com- 


base ring, and the tension sup- 


plete treatment of this assumption, the 


referred to Gartner.’ 


read r is 


rhe 


square 


maximum compression per 
inch on the concrete may be 


approximated from (1), above, as 
Vv iM 
™ " TD B 
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where B is the width of the base ring 
in inches. This compression will ordi- 
narily be much less than the permis- 
sible value 

It may be noted here that it is 
normally permissible, for a combina- 
tion of vertical and lateral loads, to 
use unit stresses in concrete and steel 
one-third greater than those permitted 
for vertical loads alone 

Anchor 
L, type or the J type, as shown in 
Table |! ten- 
sion is the area at the root of thread 


bolts are generally of the 
The effective area for 


Light weight metal sleeves are pro- 
vided at the top of the concrete to 
permit adjustment. These sleeves in- 
crease in diameter and length as the 
bolt Sleeve 
given in 

The bolt is 
mitted to the concrete in the length 
of bolt below the sleeve. and in the 


size increases sizes are 


Table |! 


tension in the trans- 


hooked portion for ]-bolts 


The 


bolts permitted by different codes var- 


allowable tension in anchor 
ies from a minimum of 12000 psi to a 
maximum of 26700 psi (20000 + 1/3 
increase for a combination of vertical 
and lateral loads). Recent experience 
with vessels subjected to earthquake 
shocks has shown that the bolt may be 
definitely stretched, and the bond be- 
tween the steel and the concrete may 


shock 


action of the earthquake. The same is 


be broken, by the vibratory 


degree, 
Since the cost 


possible, in somewhat lesser 
from high wind loads 
of anchor bolts is a negligible propor- 
tion of the total cost of the installa- 
tion, it is good practice to design them 
conservatively 

The Table 1 is 
based on a unit stress of 15,000 psi at 
The bond of steel to 


000 


bolt schedule in 


root of thread 
concrete is taken as 1535 psi for 
pounds concrete, or 112 psi for 2500 
pounds concrete. For L-shaped bolts, 
no extra value is given to the bend, 
but the bond is figured on the total 
leneth below the sleeve. For ]-shaped 
bolts, the hook is assumed to develop 
i value of 7500 psi on the gross area 
of the bolt, and the remainder of the 
load is taken in bond on the portion 
between the tangent point of the hook 
ind the bottom of the sleeve. On as 
count of their better performance, ] 
general 


bolts are recommended for 


service: L, bolts may be used for light 


loads, or where the size of the bolt is 





considerably greater than the mini- 
mum required. 

Some codes require an increase in 
the diameter of the bolt to allow for 
possible corrosion. In such case, the 
diameter is determined from the re- 
quired net area, and the size is then 
increased by the amount of the corro- 
sion allowance (usually 1/8 inch). 

When the vessel is placed, the nuts 
on the anchor bolts are tightened until 
the bolts are in tension. There appears 
to be some misunderstanding as to the 
effect of this on the 


maximum bolt stress. The initial ten- 


initial tension 


sion in the bolt causes an equal com- 
pression between the base plate and 
the concrete. When the uplift is then 
applied, part of the uplift increases 
the tension in the bolt, but part re- 
lieves the compression on the concrete. 
When the uplift has become great 
enough to relieve all the compression 
on the concrete, the stress in the bolt 
is just what it would have been had 
tension, Initial 
act to in- 


been no initial 


tension does not 


the 


there 
therefore 
tension in the 


crease maximum 


be it 
4. The Pedestal 


The concrete pede stal, which di- 
rectly supports the vessel skirt, ex- 
tends from a short distance above the 
ground to the top of the concrete base 
slab It is 


shape 


generally octagonal in 
should be such as to 
accommodate the 


well as to support the entire base ring 


Its size 
anchor bolts, as 
Generally this will require a dimen- 
sion, across the flats, about 18 inches 
greater than the diameter of the ves- 
sel. Good practice requires that the 
anchor bolt sleeves lie within the main 


call 


+ inches from center of bolt 


vertical reinforcement; this will 
for about 
to edge of concrete 

It is preferable that the anchor 
bolts shall be entirely in the pedestal; 
that is, they 
the 


bolts 


should not extend into 
It is difficult to set the 
hold 


the 


base slab 


and them accurately in 


while base slab is being 


place 
poured; whereas after the base is com- 
plete, it is simple to support the bolts 
by a templet from the side forms of 
the pedestal 

Che critical point for design of the 
pedestal is at the top of the base slab 


Phe 


vessel and contents plus the we ight ol 


vertical load is the weieht of the 


the pedestal. The overturning moment 


is H h 


basis ofa 


The design is made on the 


reinforced concrete beam 


J vane 1955 


3 Projection 
As Required 









































TABLE 1 
Anchor Bolts (See sketch above) 


Max 

Net Area Load 
Sq. in 
w2 5 
110 4 
1 $ 


5 

‘ 
14.4 
5.8 
‘ 


7 
26% 2 
‘ 


44.5 


45 


84.3 


LAY )-pound concrete 
3000-pound conc 


A; is A length 
As is A length required in 


required in ‘ 
rete 


subject to bending and direct stress 
Except for the the 
stress in the concrete will be very low, 


largest vessels, 
and the design is therefore principally 
concerned with the amount of tensile 
reinforcement, which itself is likely to 
be very small 

One vertical bar should be placed 
in each of the eight corners of the 


For 


tional bars may be plac ed in eae h side 


octagon large structures, addi 


It is good practice to turn some of the 
bars at the top of the pedestal, and 
extend them horizontally, to prevent 
cracks at the upper surface 


Jecause low concrete stress, 


of the 


and the small amount of steel in- 


volved, a refined analysis is generally 
not justified. The following approxi- 
usually suf- 


mation is suggested as 


Kips 


Leneths, Inches 


BR Sleeve 


Diam. «x 6 
2%" Diam 
24%" Diam 


6” Diam 
* Diam 
Diam « 
Diam. x 
Diam. x 
14” Diam 
6” Diam 
Diam 
Diam 
Diam 
Dian 
6" Diam 
Diam 


ficient 


1) Determine the moment about 
the center of steel; that is, H h,, plus 
the total vertical load multiplied by 
the distance from the center of pedes 
tal to center of tensile steel 

(2) Analysis of the 


moment will give the correct compres 


beam for this 
Because the 


the 


sive stress in the concrete 


concrete stress 18 low however 


” will be greater than 
Te inforcement For 


there 


true value of “j 
it is for balanced 


determining the area of steel 
it is advisable to obtain a correct 


of the 


fore, 


value of j from one commonly 
published charts 

}) The area of steel required for 
the 
f,jd 


subtract 


the moment is determined by 


formula A M 


From the area so determined 


common 


129 
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ANCHOR GOLTS 


OUP PES Bion 
AREA HATCH 


BASE RING 


FIGURE 
SKIRT 


teet 


BASE FING 


b 


ol base 


botton 


FIGURE 2 an, 


nl tor U 
irea obtained by d 

i by the allowablk 
the steel 
} The 


enored 1 hve 


noted that this formula 


e the 


an therefore he applied 


verTrtica load a i 


value ol compre rat making an estimate ot 


«tago lh 
octagona the 174 ind weight ol the looting 


ma he considered equi 


lent to a As will be seen in the 


with depth equal to 


exan ple lol 
rectangular beam will give a ze of 


lateral 


lowing, this formula 


the diameter of the icross the 
flat width 5/8 of thi 


If there are & 


«tag 
octagon base for which, under extreme 


and mount ol the ba irea not 


lL his 1s 
he con rmderee ‘ ‘ | sible in most codes en) long 4S the 
If there are f f 


paced 


load part 


vertical bar ri the ped permis 
iE 


under compression 


t il two ma’ 


as tensile steel ft safety against overturnin 


us a sufficient. I 


wtor 


fi | 
o equall a required by Sorre 


he considered effect under 


) Tt will be 
method of 


must be 
that the 
than 


entire hase 


wv nic h 


must 


ies the 


this mnpression means 


analysi ometimes ity « not be more 


teel re then the factor 2.6 above must 


his 


annot he 


centri 
show a very small area of 


a1) 
nereased to at least 2 
’) For 


w he re the wove 


quired or even a newative irca 


merel means that the tee ‘ relativel short wide ves 


1 at the unit stress assumed: ir ring condition 


this case, a nominal amount of steel ly be that when the vessel 


ill that is required w the hvdrostati 


The ipplication { thy 


shown in the 


ows 


5. The Base Slab 


Sine the lateral load may come 


from anv direction. the ideal hape for 
the base 
strength ill 
circle Fo 

octagonal shapy 


The first inn the 
hase 


«siab would he 


ore 


cirections that 


this case, lbs. per 


iare foot of base and 


t, Ibs. per sq. ft 


necessary t« ASSUTIIC a 


slab | the 

For a 

rrulas iff offered 
For tall 


where the lateral load i Kf It 3 vell 


daeterminat 


but great refinement 


hirst approximation, two , 
ired, since a greater thich 


means a smaller weight of 
is slight 


to apply 


rather ! rr 
: oe earth, and the net difference 


in any CaM 


thre over? 
. both of the above formulas, and to use 


the larger value of D so determined 


It i rm ssary to test the 


value sO chosen by actual computa 


tion of the maximum base 


but the 
than six 


pre ssure 


final size will rarely vary by 


more inches from that de- 


termined by the formulas. For pre- 


luminary estimates, the results given 


by the formulas are usually sufficient 


When the 


determined, the next step is to calcu- 


size of base has been 


late the actual maximum base pres 


load. The 


includes the 


under the critical 


load, \ 


also the 


sure 


vertical | 


Voss 


and contents weight of the 
pede stal and base slab, and earth on 
The eccentricity, ¢ 


moment, H |} 


exceeds {} 


top ol the base 
the overturning 

divided by V. When « 

D, a portion of the 


7 
é/ 


will not he 


under compression he factor of 
safety as verturning is D 


This is 1 by most 
2 If the size of base h 


codes to he 
, os 3 lesen 
formula above 


vill be 


the c: 


determined by 
ol satety 
For 


under hydrostatic tes 


the factor 
this limit 
issumed to be 
pressure 1s therefo 
entire area 
For determining the maximum bas« 


Figure 


Iwo cas : he 


pressure t has been prepared 


cCornsice red 


oad act it right- 

cornet 
opposit« 

the maxumum 

sure which oc 

farthest from tl 


b) The 


to one side 
pressure 1s 
length of the 
the point of 
oad Phis pressure 


that determined from 


this is the figure 


slab 


wctual design of the 


the two cases, enter 


proper value of 
vertically to the « 


¢} 


e° case considere 


section proceed h 


tne correct vali 
on the margin 


Tritan hase re 





Using the une diagram, proceed 


upward from this givn value of e/D 

K for the given 
ial value of K 
The dis- 


s the length from the wind- 


curve marked 
ind read the acti 
he scaie on the margin 
tance KD 
vard side wf the base to the point of 


ase pressure 


I and KD 


tual base 


known, the dia- 


pressure Ima) 


actual design of the bass 
Various de 


Reinforcing 


used by 
intlorm 
way, four-way, or radial 

\ considerable experience in this type 


‘ j | 
. cesign, ana 


an extensive investiga- 


tical formulas, has led to 


on ot tl eort 
the following recommended practice 
| sin 


termined 


the base pressure as de- 


from case (b above, find 


the bending moment for a strip on 


fiwuring the base as a canti- 
er from the edge of the pedestal to 
outside of the base lake 85 per 


ol this 


and 6) per 


moment for the design of 
base the shear in 


determining the 


cent ol 
bond on the steel 
This is the procedure that is specified 


br the A( 


in 


I Code for rectangular foot 


2) On the above basis determine 


the amount of reinforcement per foot 


of width. Provide a reinforcement of 


amount, equally spaced, in two 


directions at right angles to each 


other, and parallel to the sides, ove 


Lue entire irea ol hase Theoretical 


formulas show that moments perpen- 


dicular to those figured may be of 


considerable magnitude, particularly 


in the regions close to the edge of the 
pedestal; the procedure outlined pro- 
vides for this condition 


) Ihe shear will seldom be a de- 
| 


termining tactor since it 18 vood 


steel by using a liberal 


practice to Save 


thickness of bass The maximum shear 


from the face of 


stance 


ial to the net de pth ol 


peadcest il eg 


hase slab: the sumptions used are 


shown in Figure 5. Shear reinforce- 


1 in bases of this type 


suffi 


ear reimforcement 


ment is not usec 


base thickness must be 


somectimes necessary to 
ot top reiniore 
ion on the wind 

hase 

consistin ot the 


and the 


L oid 


ward where the 


downward load 
earth 
reater moment 


nt of earth reac- 


the 1 destal 
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FIGURE 4 


This may be figured in a similar man- 
ner (see the example following). It is 
well to remember that top reinforce 
ment is objectionable in a base of this 
kind in addition to addi- 
tional steel, it is hard to support, and 


to the difficulties of the work- 


requil ing 


adds 


BASE SLAB 


FIGURE 5—Maximum shear (diagonal tension) 

in base slab. Critical section “S-S” is located 

a distance “d” (net depth of base siab) from 

edge of pedestal. The total load taken in 

shear in length “S-S” is the total load on the 
hatched area 


men in handling chutes and placing 
tensile 
this 


concrete If, therefore the 


stress in the concrete lor 


this case 


stress in the concrete for 
that allowed by the 
the 


concrete it 8 recom 


does not ¢ xceed 


code i] 
strength of the 


percent ol ultimate 


mended that top reinforcement be not 


used 


6. Example 
The example chosen ws shown in 


Figure 6. The diameter of the vessel is 


4 inches (60 inches with insulation 


The height is 95 feet 


Specifications: ACI Code for design 
Wind pressure, 
Se 1srriie 
bearing pressure on soil, 
with or without lateral forces 


y) pounds per square foot 
Allowable 


1500 pounds per 


coeflicient, 10 percent 


square foot 

yn pound concrete 
* 

Normal 


combination of 


Foundation to be of 


Normal steel stress U,U000 pal 


stresses increased 'y for 
ertical and lateral loads 
Vertical loads (\ 
Vessel empt i | 
Vessel 
pounds 


Vessel unde 


00 po inds 


operating (a b 11/7 406 


191 9K 
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Lateral Loads 
Wind (d 
Total wind on vessel i) 
95 10.260 pounds 
(Overturning moments 
Hh 10,260 & 47.5 18/, 
pounds 
H hy 10,260 
pounds 
H hy 10.260 
pounds 
Seismic Load(e 
Vessel empty 


459 foot 


“ “° “ 


52.0 533,520 foot 


54.0 554,040 foot 


0.10 
10,120 pounds 
This is less than the wind load 

0.10 


101,200 


Vessel operating 117,400 
11,740 pounds 
(Overturning moments 
H hy = 11,740 & 51.5 = 604,610 foot 
pounds 


Hh 11,740 


pounds 


628,090 foot 


7. Anchor Bolts 
16 anchor bolts on a circle 


inches (4.88 


A ssurre 
with a diameter of 58% 
feet 
bolt, wind on 


Maximum load pet 


empty vessel 


187 


1 HH 18,700 pounds 


Required net area of bolt @ 15000 
psi 18700 15000 1.25 sq. in 
Use 1% 


inch, The 


inch bolt, area 1.294 square 
result may be obtained 
directly from Table | 
allowable load of 19.4 kips for this 
bolt. The lengths A,, 12 


Bh, 22 inches, and the size of the 


Saittie 
which gives an 
inches, and 
sleeve 


t inches diameter by 18 inches long 


Table | 


Assuming the width of base ring to 


may also be taken from 


be 8 inches (this will be determined in 


the vessel design the approximate 
MAXIMUM ¢ ompre ssion on the concrete 


formula (4 


occurs 


may be obtained from 
Art. 5. For 
when the operating (V 

117,400 pounds), and D should be 
diameter of skirt, 54 


For consistency of dimensions 


this. the worst case 


vessel is 


taken as the 
inches 
is expressed in inch 
848,200 


the moment 
pounds +87.350 12 


(—” } 5848 =) 4 
7 . 47 7 4 54 


105 Ib. /in.’” 


inh hy pounds 


for 2000 


1250 


Code 
1.33 


ACT 
938 


Allowed by 
pounds concrete 
psi 

Hence the bearing on the concret 
is very small, and the approximate so 


lution is adequate 


132 


8. The Pedestal 


Ke quired size of pedestal 


Anchor bolt circle ey 
Sleeve diameter 
al bars, say2@% |! 

’ @ 2 inches 4 

7 


2 inches 


! 


67 inches 
Ihe above is minimum. Use a ped- 


estal 72 inches across the flats 
Vertical Reinforcement 


Total depth of pedestal, 72 inches. Ef- 
inches 69'/4 
rectangular 
Weight of 
20,100 


depth 72 say 2! 
Width for 
beam, % & 72 +5 


pe destal, 29.8 


fective 
equivalent 
inches 
+.5 « 150 


ine he 5 
area 
pounds 


1) Vessel empty, with wind load 


101,200 +- 20,100 121,300 pounds 


Total tension 


steel 


moment about the 


12 +- 121,300 * 33.5 
0,466,000 inch pounds 


10.466.000 


bat 
69%. « 69! 1 


According to the ACI Code, the 
permissible value of M/bd?* for 2500- 
pound concrete with vertical and 
196 1.33 261 


Hence, the concrete stress is very low 


lateral loads is 


From commonly published charts, it 
when M /bd? is 48, 


the concrete stress is 


will be found that 
and {. is 296.700 


only 540 psi, and the value of j is 


0.935. Then the steel required is 


10,466,000 


05 sa 
035 “694 b 2 8q. mn 


121,300 


Net required sq. in 


’) Check for condition of vesse! 


operating with seismic load 


\ 11 100 


0,100 | 37,500 pounds 


Moment about tension stee! 
137,500 & 33.5 
62.000 inch pounds 
5 f 570 psi 
j 0.9% 
Steel required 
M 11,862,000 
f.jd 6 700 * 93 & 69.5 
137.500 


26,700 


Net required 


PETROLEUM 


For a pedestal of this size, it is ad- 
Four 
may be considered effective as tensile 
If No. 6 bars are used, four will 
give an area of 1.76 square inches, 


visable to use 16 vertical bars. 


steel 


which is satisfactorv. 

It is seen that the above approxi- 
mate calculation gives a reasonable 
area of required vertical steel. Where 
this calculation indicates an excessive 
amount of steel, more refined methods 
would be justified. It may be pointed 
out that the approximate method used 
is theoretically exact, except for the 
of Art. 4 


assumptions in par. (4 


9. Base Slab 


Try 
is maximum for the 


Diameter required formula 
(5), Art. 5. M 
seismic condition, and has the value of 
628,090 foot-pounds 


F, is 4500 Ibs. per sq.ft. Then 


3 | ©28,090 


D=2.6 \V 4500 


Similarly, try formula 


13.5 ft 


6), Art 5 


\ 191,900 pounds +500 
G +>* 150+ 4.0 * 100 700. Then 


191.900 
8.9 
$800 a 
Assume D as 13 feet - 6 inches 
Check maximum base pressure 


117,400 Ibs 
20,100 


Weight of vesse l, operating 
Weight of pedestal 
Weight of footing (assumed 
2 feet - 0 inch thick 
151.0 2x 150 
Weight of earth on footing 
(151.0 29.8) x 4 100 
Total \ 


seismic 


area $5,300 


$8,500 
231,300 lbs 


Overturning moment 628,090 


foot pounds 
628,090/231 300 
e/D 2.71/13.50 


Entering Figure 4 with this value of 
e/D, for the diagonal axis, we find a 
value of L of 2.79 

Then the maximum base pressure 1s 

1 
15! {) 
+720 pounds per square foot 


£500, 
The 


Since the allowable value is 


the assumed size is satisfactory 


factor of safety against overturning 
D/2e. or for 13.50 /5.42 
2.5. Most codes require a minimum of 
1.5 or 2.0. If the near the 


allowable minimum, a figure should be 


this case, 
result is 
made for the condition of the empty 
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FIGURE 6 
vessel plus wind load: this will prob- 


ably give a slightly lower factor of 
safety 

For design, enter Figure 4 with the 
and find for the 


the the 


same value of e/D, 


axis parallel to side of 


octagon, 


L ) 66, and K 0 ) 


hen the maximum base pressure is 


66 &« 231,300 


41080 pounds per square foot, 


ind KD = 0.225 & 13.50 = 3.03 feet 


The 
then drawn 
Mom«e nt 


the eda of pedestal 


diagram of base pressure 


as shown in Figure 7 


per foot of width, about 


Shear Arm 
9252 1 84 
’ 270) 2.0 


arth 


Moment 
16,247 2 
6,890 

ting and 
4.990 


20,320’ 2 


1.88 


7 277° # 


Che total thickness of base has been 
With 


clear below the steel, and two layers of. 


assumed as 24 inches $ inches 


3/4 inch bars, the net depth is 
24-3-3/4-3/8 


Say 
or say 20 inches 
M 0 12 
Then bd — 0 90 +3 
With steel stress of 26,700, this will 
ive a concrete stress of about 500 psi, 
Then 


ind a value of 0.94 for j 


lune, 1955 REFINER 


PETROLEUM 








FIGURE 7 


M 


Steel area required 
1 f,jd 

17.270 * 12 

> 0 

26,700 64 3 00 tl sq. in 


Try No. 6 bars @ 12-inch centers 


0.44 sq. in 
Unit bond stress 


8450 
75 x .94 


190 psi 


Allowed by ACI Code, 266 


200 


A simple rule to determine the max- 


imum permissible size of bar, to be 


within the allowable bond stress, is 


this: For 2500 pound concrete, the 


diameter of bar should not exceed 


] 50 ol the 
3000-pound concrete it should not ex- 


toe projection, and for 


ceed 1/40 of the toe projection This 
rule is exact when the base pressure is 
uniform, and sufficiently close where 
the pressure varies, as in the example 
For the 
maximum 
12/50 


0.75 


this would give a 


3.75 


The §17e used 


example 
diameter of 


0.90 inch 


bar 
was 


inch 


It remains to check the shear at the 


critical section, which, as shown in 


occurs at a distance of 20 
1.67 feet 


From the data in Figure 7 


Figure 
inches from the face of the 
pedestal . 
we compute the total shear on the sec- 
width of 3.86 feet, as fol 


tion, of a 


lows 


1080 00) *« 5.58 
$270 700 


) 


8.900 
4 #6 9 900 
286 BOO 


2.08 29,950 pounds 


dation are shown in Figure 8 


4 Anchor 
Vol. W, No 


16 -@6 VERT Bans 
CORNER BARS Ex TENDED 
ACROSS TOF 

@4 HOOPS AT le" cTRS 


rey 


©6 AT 12" CTRS BOTH ware 


FIGURE 8 


‘ Total shear 
Unit shear 
bjd 


29.950 
$86 & 12 04 X 20-—s?”~*P 


Allowed by code 75 * 1.33 100 psi 


It is seen that, as far as concrete 


stresses are concerned, the thickness of 


the slab could have been reduced 


somewhat. Such reduction, however, 


would save only a relatively small 


amount of concrete in the slab out 
side of the pedestal, and would have 
required an increase in the amount 
of steel. In 


inches in depth would save 1.1 cubic 


this case, reduction of 3 
yards of concrete, and would require 
perhaps 100 pounds additional steel 
The overall cost difference would be 
negigible, For this reason, it is com 
mon practice to use ample thicknesses 
for footings of this type 


The 
in the top of slab 


maximum moment for tension 


windward sicle 
may be firured as follows 


700 © 3.75 «= 1.an 90" 2 
280 » 2x% 10 0.24 9 


2202 


ysis 1 # 


Effective moment 4925 X 85 = 4100'#% 


Unit stress on unreinforced concrete 


6M 6 $190 & 12 


bd’ 12 X 24 X 24 
Allowed by Code 5 1.33 


+4 ps 
100 p 
No top re inforcement 18 required 


The details of the complete foun 


te ee 
te te 


LATERATURE CITED 


' Gartner “Nomeograms for the Solution 


I 
Problems Pe REFINER 
July 


A 
Bolt roleum 


1951, p. 101 
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Giont reactor, built in Amsterdam, arrives at Ras Tanura on Once in the woter off Ras Tanura, the airtight column was towed 1'4 miles 
boord this ship. Jumbo boom lowers the reactor into the to a pier. 
Persian Guif 


Big Haul for Big Tube 


ARABIAN AMERICAN Oi] Com- 
pany recently completed a unique 
transportation feat in moving a giant 
reactor tube weighing 400,000 pounds 
from Holland to the Persian Gulf 
floating it ashore and then towing it 
to the erection site at its Ras Tanura 


refinery 


One of the two ships in the world 
capable of lifting and handling such 
a tube, the German freighter, S. 5S 
Braunfels, hauled the steel vessel from 
Amsterdam where it was built by 
Werskpoor. Designed to handle rail- 
road locomotives, the S. S. Braunfels 





jumbo boom lowered the 200-ton r 
actor into the Persian Gulf waters 
without incident during the critical 
stage of the complex three and one 


half-day ship-to-shore operation 


Construction and moving of the 
tube. planned for four years by eng 
neers of Aramco in New York, Lon 
don and The Hague and by Lummus, 
Ltd London, also required three 

Near the pier, riggers bolted on wheels. It was then rolled over heavy duty tractor-trucks, a couple ol 
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Two tractors pulled it out of the water and to the refinery Guy derrick (right) erects the reactor based on steel rollers 
seven miles away 


special set ol ton column the vessel's base Was } May. 1954 An vhen 


track type tractors, a 
four tires 10 feet in diameter ( among placed on steel rollers and the top will charge 12.500 barrels dail 


the largest ever manulactured) and was a ped by the derrick. The only low octane naphtha turning out a 
a crane 250 feet high. The tube stands ncident in the entire operation was a_ high yield of high octane product. In 
114 feet, three inches with an inside jailure | the crane’s clutch due to addition to the large column built in 
diameter of 16 feet, nine inches, It is the hea strain just as the tube was Holland, other columns for the unit 
the main reactor column of the new nearing an upright position, After were constructed in France and othe: 
$12 million fluid hydroformer for the emergem repairs the column was materials and supplies originated in 
Saudi Arabian refinery scheduled to lifted almost 30 feet from the ground Italy, England, Germany. Belgium 


start producing high octane gasoline and swung into position itop a steel Canada Ireland Scotland and the 
by July | platform L nited States 


Construction on the Ra lanura Photos are courtesy of the Arabi: 
Once in the water off Ras Tanura 


fluid hydrolormer project Commenced American Oil Company 3 
the airtight column was towed on 


ind one-half miles by tugs to « pier 

kept the tube from revoly 
ing in the water and two men rode it 
to shore. Near the pier, riggers bolted 
on two dollies that mounted the four 
10-foot wheels. The vessel was then 
rolled ove in the shallow waters to 


ret the wheels underneath 


tracto! pulled the column 
the water to a nearby road 
tractor truck equipped with 
which gave 
gear shiftin 
refiners 
point two 
tional re trucks 


needed to |] he int column up 


rmer site a guy det 

on the plot to allow 

upright essels Lhe 

0-foot tower guved After emergency’ re 

pairs, the column 
‘ was lifted almost 30 

ast 18 250 feet above feet and swung into 

position atop a steel 

plattorm 


steel cables and the 


nD LO cables on a 


In raising the 200 
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How to determine . . . 





Physical Properties of Petroleum Fractions 


Here’s a list of sources as well as methods on using the characterization factor 


and average boiling points to determine many physical properties of complex mixtures. 


M. Van Winkle, 
The Univers ty ; Texas 
Austin 


FOR THE NEOPHYTE engine: 
it is important to .now or be able’ to 
predict physical and chemical proper 
ties of the materials with which he is 
and 


concerned in analysis, processing 


application. In the case of mixtures 
of single compounds, it is feasible gen 
erally to use the basic physical and 
chemical properties of the single com- 
ponents, known or capable of labora- 
tory determination, to predict proper 
ties of mixtures, This is the general 
practice even where properties of mul 
ticomponent mixtures of organic com 
pounds need to be evaluated 
their fractions 


Petroleum oils and 


represent complex mixtures of hydro 


carbon compounds, i.¢., they are com 


posed of a large number of hydrocar 
bon compou.ids some of which are 
oils and 


not identified, Because thes 


fractions are of such a complex na 


ture their properties represent mriuix 
ture properties and not properties of 
compounds o1 pseudo compounds 
Adequate tests are available for de 
termining the properties of oils but it 
is not always convenient or possible 


to use the tests 


Characterization of Oj! Fractions 
Ir the 1930's Watson. Nelson 


ind co-workers'*® developed a means 


early 


of characterizing petroleum oils and 
fractions which served as a correlating 
factor for many of the various proper 
ties. “This relationship was named the 
haracterization factor and has been 
illed the UOP characterization fa 
Watson K factor 


is follows 


tor or and defined 


Where K UOP characterization factor 
I cubic average boiling point, 


5 specific gravity at 60 F 
This factor indicates the nature of 
the hydrocarbon compounds prevalent 
in the oil or oil fraction both as to the 
nature of the molecules and their mo- 
lecular A general 
K values for the different types of 


compounds are as follows 


weights range of 


Type 
Paraffins 
Cye loparaffins 
Aromatics 


12 

10.5 
The K can be 
computed from the K values of the 
petroleum fractions in the mixture as 


value of a mixture 


follows 


Ruwis K.w Kw 


characterization factor of 


Where K 


the fractions comprising the mixture 





+ : ‘ 





VOL et Praca 


FIGURE 1—Volumetric average boiling point 


by integration 


PerTroteum RI 


and wi, Ws, et the weight fractions of 


the materials in the mixture 


Average Boiling Points 

In order to various 
different properties of petroleum oils 
with reasonable accuracy, it was nec- 
essary to use a different 
definitions for average boiling points 
of the mixtures materials 
boiled over a 
and any one average boiling point 
failed to correlate all of the properties 
The different average boiling points 
are defined as follows 

(1) Volumetric Average Boiling 
Point—The volumetric average boil- 
ing point is derived from the atmos- 
pheric ASTM distillation data. There 


are three methods in use for cbtain- 


cor relate the 


number of 


since the 


range of temperatures 


ing this boiling point 
Method Che 
method uses graphical integration of 
the differential ASTM distillation 
taking suitable 


a) Exact exact 


curve by increments 
along the percent recovered axis (usu 
ally 10 percent increments) and de- 


termining the area under the curve 
The area thus obtained is divided by 
the total percent included in the sum- 
to obtain the mean 


mation tempera 


ture 
This method is shown in Figure |! 
Mathematically the 


age boiling point can be expressed as 


volumetric aver 


tiVe tT teV 
4 
; 


Where ti. volumetric average boiling 
point, F 
Vi, Va, ote 
2, 3, et 
tr, te, et I 
of fraction 1, 2, ete 


volume fraction of cuts 1, 
having boiling points 
boiling 


average point 


b Approximate Method. In the 
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approximate method the volumetri 
average boiling point is evaluated by 
adding together the boiling tempera- 
30. 50- 
70, and 90 percent recovered from the 
ASTM distillation data and dividing 
the result by the number of tempera- 
used. Note: Use of the 10. 20 


1). 60. 70. BO. and 90 percent 


tures corresponding to the 10, 


tures 
0. 40 
recovered temperature gives more ac- 


curate resuits Thus mathematically 


t 


t 

( ASTM 50 Percent Recovered 
Temperature. If the ASTM distilla- 
symmetrical, and in 


tion curve 1s 


many Cases it is approximately so, the 
volumetric average boiling point may 


ASTM 


cent recovered temperature 


be conside red as the 0 per- 


Phus, 


covered 


t ASTM 50 


temperature 7 


percent re 


2) Molal Average Boiling Point 
Che Molal average boiling point of a 


petroleum oil or fraction 


fined as 


may be de 


Xets Kets Xat 6 


molal average boiling pon’, 


fractions of the 
boiling 


the mole 


narrow boiling cuts having 


points at /60 mm of t, t t 


lo determine these values it is ne 


essary to select small narrow boiling 


cuts (so that a 760-mm boiling point 


can be assigned to each cut) evalu 


ate the molecula weight of each cut 


and the molecular weight of the total 


mixture (to obtain the mole fraction 
represents d by each cut 


This Db a 


Figure 2 


laborious procedure and 


a chart correlating the 


molal iverage boiling point and 


other average boiling points with vol 
umetric average boiling point and the 


ASTM dis- 


de rived by W atson 


10-90 percent slope of the 
tillation curve was 
ry slop is defined 


and co-workers 


10-90% Slop. 


90% ASTMt 


Cubic Average Boiling Point 


boiling point is 


The 


defined 


cubs average 


Where boiling 


point I 


erage 
, Va Va, Cte olume fractions 
sented by cuts |, 2, 3, et having 
760 mm of t., t. t. 


repre 


boiling points at 


etc., F 
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The cubic average boiling point 
be obtained from the chart re 
ferred Figure 2 

+) Weight Average Boiling Point 


The weight average boiling point 


may 
to above 


1s represented as 


Wats Wats bt Wet 9 


te w,t J 
weight average boiling 


Where te 
point, fk 
Wi, Wa, ete weight fractions of narrow 
boiling cuts which have boiling points 
at 760 mm of t, t, etc. F. The weight 
average boiling point may be obtained 


from Figure 2 


3) Mean Average Boiling Point 
The mean point is 
the the 
molal average boiling point and the 


| hus 


average boiling 


arithmetic mean average of 


cubic average boiling point 


mean average boiling point 


The 
may be obtained from Figure 2 
Properties of Petroleum 
Correlated by K and Average 
Boiling Points 


lable | ol the 


of petroleum oils and petroleum oil 


lists sorme properties 


mixtures correlated by characteriza 


Meet the Author 


M. VAN WINKLE, an old timer to 
Perroteum REFINER readers, 
books. 
book reviews and more than 
the 


most 
numerous 
1) arti 
chemical 


The 


is author of two 


cles of interest to and 


petroleum industries first of his 
articles appeared in 

the REFINER in 

1943 and since then 

we have published 
at least a dozen, A 
graduate prolessor 
of chemical engi 
necring at the Uni- 
versity of Texas 
Van Winkle re 

ceived his B.S. de 
Purdue | and his 


Michigan 


prole ssc 


gree at niversity 


M.S. at the 


whe re he 


University of 
was an assistant 
faculty im 


“\« hool ol 


when he joined the Texas 
1947. He 
Mineral 
State College 


also taught in the 
Industries at Pennsylvania 
Before taking up teach 
he acquired sey 


ing as a profession 


eral in research and 


development with Cities Service Ql 


years ¢ x pe rience 


& Refining Company and Standard 


Indiana) and served 


Michigan as an in 


Oil Company 
the University of 


dustrial consultant 


TABLE 1 


Properties of Petroleum Correlated by K and Average Boiling Points 


PROPERTY 


ar Weg! 


Tempera 


tion tactor and 


average boiling point 
others 
API gravity can be determined as a 
function of many of the characteristics 
as shown above 
Some of the 
lable 


tions 


relations shown tn 


1 may he represented by equa 


Mola! latent he 


average boillne p 


} ( 19.4 
Ne Seok 


pecific gravity at @ I 


Correlating Pb actors Relerence 
Ari », MW 4 4" 
Ari 6 
, ar 1; 16 
aii 
it 


Examples in Use of Charts 


1) Gstven: Crasoline 
ASTM Distillation 


Initial BLP 


t) 


90% 
E.P 
API Gravity 


ae ight, 


Determine K, (b) molecular 
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| BASE 4 
WEIGHT AVERAGE 
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FIGURE 2—Relation of average boiling points 


t latent heat of iporizat d ry) Latent heat 
cent hydrogen tina 232 1 API 65.8 
Latent heat 132 Btu/lb 
Solution Ref. 1, p 
») K 10-90% Slope . percent 
ercent H 


Volumetric average boiling point 
i} MF.K 

14s oH 14.5 
5 Rei 


Figure 2 
28.5 

Ref. 1, p. 331 
Given: Light Lubricating Oil 
ASTM Distillation (Atmospheric) Dis b) Molecular weight ; 

tillation run under 10 mm Hg pressure and Coats 6958 “0 836 F 

curve transposed to atmospheric pressure Molecular weight 


or chart - 838, 


. 5 t 
ip 


c) Kinematic viscosity at 122 ] 


mitié +P : mn 
—_ B.I 65 centistokes (tics 853 F., API 
| ‘ Ref. 1 


Wit, 


10.90 lo yer D0 % 
io : Siope a0 percent ne d Critical temperat ire 


ane , te 858 ) 863 I Fieure 2 
To caleulate the cubic average boiling API ( y « t LIOS F. (te 863 F., API 28.5 
sTavity £6.29 4 
Ref. 1, p | 
point, on Figure 2 at an Engler slope ol 
& F./percent, in the family of curves Determine a) K, (b) molecular weight, LITERATURE CITED 
labeled “Cubi Average at 250 I . read ‘ kinematic viscosity at 122 I ’ d Hougen, O. A.. and Watson, K. M Chemical 
critical temperature Process Principles Part I, John Wiley and Sons 
New York, 1% 
Solution Nelson, W. 1 j Refinery Engineer 
ng,.”’ Sed Ed... p cGraw-Hill Book Co 
New York, 1949 
Perry. 1. H Chemical Engineers Handbook 
led Ed p on Metiraw-Hill Book Co New 
York, 19% 
90 - 
b) Molecular weight " , Smith, RK. | and Watson, K. M., Ind. Eng 
‘ f 9 | | ‘ 840 Chem., 29, 1408 (195 
x0 f pure « 
“cane - ' ~ — “% 820 ! Watson, K. M., and Nelson, E. F., Ind. Eng 
Molecular weight , 1030 Chem., 25, 880 (1933 
107 (tena 232, API 6.58 *Watson, K. M.. Nelson, E. F and Murphy 
Ref. 6, p. 1461 4290 G. B.. Ind. Ene. Chem., 27, 1460 (1955 


m the ordinate scale the correction I 


etric average boiling point 
tF 


10 
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Evaluating Economics by Nomograph 


Evaluators need a fast, accurate and easily applied tool for rapidly estimating 


economics of new processes. Such a tool is the nomograph. 


Robert D. Hill, 


f ré 


PREI 


evaluations 


IMINARY 


olten 


ECONOMIC 
he« ome obsolete al- 


before the ink dries. This is 


most 


bound to happen when raw material 


prices, product sales and esti- 


price 


mated product sales volume fluctuate 


from day to day. The evaluator, there 


fore, needs a tool that will allow man- 


igement to incorporate rapidly these 


changes into the estimate. The nomo- 


graph is suc h a tool It also makes it 


possible to present thre variables on wie 


pa f Wi lie several books on nomore 


raphy art available it 18 proposed he re 





About the Author 
ROBERT D. HILI 


after he 


wrote this 


artick became inter 


ested In nomo 
graphs ind 
found their ap- 
piication par- 

' 


ticularly 


I his 


useful 
economn 
iluation du- 
with Cela- 
orpora- 

ot Amer- 

a A chemu il 
Hill! 


ompany at 


has been with the 
( larkwood 


engineet! 
Texas 
He is a 


ersity of 


for the past three years 
graduate ol the I nis 
Oklahoma and received a mas- 


ters degree in chemical engi 


neering there in 1952 
He is i ember ol Pi 
Epsilon mati 


society 


Mu 


ematics honor 











June, 1955—-PeTRo_euM 


to bypass theory and show step-by 


| 


p, the construction of a typical 


process economics nomograph 

[he process taken for this example 
is the production of hydrogen cyanid 
The 
data were taken from an article 
REFINER This 
nomograph is designed to develop, as 
the final 


vercent return on the total capital in 


from methane and ammonia 


has 


in the PerTroLeum 


economic criterion, annual 


ine luding working capital 


estinent 
Per 
' 


lor ale 


vercent of gross sales 1s deducted 


idministration, and research 


) 


costs ind 52 percent ol the 


profit I 


TABLE 1 
Production of Hydrogen Cyanide— 
Production Costs 


Production of 11,500 tons hydrogen cyanide 
per yeor.) 


Basis 


U nits S Lb 
ITEM Day $S Day HCN 


Raw Materials 
Ammonia 
Natura 


030M 
0.03/M ga 
0.007 /kwh 


0 0032 
f investment 0 0024 
vw above 
0.0080 
 pard-up lee per year 0.0010 
f tot feed ca 


0.0041 
Ool7i 


0.067% 


deducted tor federal income taxes 


Economic Evaluation Nomograph 
Phe Production of Hydrogen Cyanide 
from Ammonia and Natural Gas 

|. Select the inde pe ndent variables 
that the nomograph will prese nt In 


this example they are as follows 


a. Cost of raw material ammonia 
b. Cost of raw material natural gas 
c. Plant size 

d. Selling 


nice 


price ol hydrogen cya 


) 


table 


material 


Prepare 
for the 


a produc tion cost 
Raw 


variables in 


design rate 


prices to be treated as 
the nomos raph are entered in the pro 
duction cost table 


ible 


at their most prob 
values 

}. Prepare a table showing the total 
capital investment for the design pro 
Working capital is cal 
their 


duction rate 


culated with raw materials at 


most pr rmbable prices 


TABLE 2 
Production of Hydrogen Cyanide— 
Summary of Capital investment 


Production of 11,500 tons of hydrogen cyanide 
Marshal and Stevens index — 182 


Basis 
per year 


Dollars 


Total Fixed Capstal 100,008 
Working Capital 
Raw Material lnventory* 6.000 
Product loventoryt O* 000 
(Cash fer | Ulities, Wages j Om O00 
Accounts Rereivabe t 08,000 


Total Working Cas 400,000 


600000) 


* Caleulated for 30 days at aelivered coat 


aleulated for 30 days at production cost 

+. Prepare a table showing the total 
fixed capital for each plant size that 
is to be presented in the nomograph 
Che total fixed capital is assumed her 
to follow the six-tenths rule If the 
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OD HCN 


PER POUN 


COST, ,CENTS 
OST,,, CENTS PER POUND HCN 


~ 
L 


RAW MATERIAL 
PLUS AMMONIA 
AMMONIA 


‘ 
L 


, 











ME THANE 


2.55 


FIGURE | 


production rates are very small, size 
and 


the 


applic able 


exponents may not be 


it may be necessary to estimate 
plant cost ndependently for each flow 


TABLE 3 
Tetal Fixed Capital 


"otal Fined 
Caprtal 

P 11.500 

$1,400,000 


Plant Siee, 
Tene Vr. HON 


1,000 ( 0 ' Onn 
“en 0 ( O80 O00 
hm) 100 000 

4.000 

20.000 


640,008 
ORL L | 


table showing the 


dollars 


each plant precuction rat 


, Prepare a op 
day for 


This table 


is most easily prepared by transferring 


erating costs in per 


directly the fiwures for the design rate 
lable 


1), and multiplying each item by the 


from the production cost table 


to obtain the cor 
for the 


tilities 


appropriate factor 


responding figure other pro 


duction rates, | and services 


and royalty are assumed to be directly 
proportional to the production rat 

Labor is assumed to be a constant for 
all production rates. Maintenance and 
proportional to the 


depreciation are 


140 


w 
°o 
POUND 


CENTS PER POUND 
T 
nN 
a 


CENTS PER POUND HCN 
CENTS PER 


OST, 
- 
Nn 
° 


— 


e 


OPERATING COST 
N SALES -PRICE 


HC 


1.0 


HCN * PRODUCTION 


4.0 r 5 











. 0.57 . 4 


3.6 


0.6 exponent providing the total fixed 
costs are proportional to the 0.6 ex 
set Step } 


the 


ponent If it is necessary 


to calculate investment for each 


production rate separately, then it is 


necessary to calculate the mainte 


nance and depreciation charges sep- 
urately. Factory General is most easily 
calculated for each production rate 
independently. In this case it is taken 
as 33 percent of the other operating 


expenses ¢x« lusive of cde preciation 


Dhe 


the operating expenses for the various 


totals of the above items are 


production rates in dollars per day 


Divide each total by the pounds ol 


TABLE 4 
Production of Hydrogen Cyanide— 
Operating Costs 


Plant Seve, M tons yr 11.5 15.0 
Total Labor Charges 

§ de 
Utihties and Servicers 

t de 
Maintenance 
bPactary Ceneral 
Royalty, §/day 
Depreemtion, § day 


§ day 
$/ day 


Total Operating 
hapense, § dey 

Total Operating 
b.apense, cents 


Ib. HN 


500 


i 


POUND HCN 
INVESTMENT AFTER TAXES 


, CENTS PER 


1 
> 
oO 


7 


PROFIT MARGIN 








aw 
°o 
PERCENT RETURN PER’ YEAR ON TOTAL 


Summary of economics of HCN production, showing nomograph construction steps 


hydrogen cyanide produced per aver- 


plants to 


day in he respective 


age 
obtain the operating cost in cents pet 
pound of hydrogen cyanide 

6. Prepare a table showing the total 
capital investment necessary for each 
The total fixed cap- 
lable 3 
the working capital is calculated for 


Che 


effect of changing raw material prices 


production rate 


ital is transferred from and 


each production rate as shown 


on working capital (and consequently 


TABLE 5 


Production of Hydrogen Cyanide— 
Total Capital Investments 


M Dellers 


4.0 7.5 11.5 15.0 


Plant Sise, M tons yr 
Total Fixed Capita 625 1,080 | 1,400 | 1,640 
Werking Capua! 
Raw Macrnial 
Inventory* 
Praduet Inventory | 
(ash for U ulitica, 
Wages, ete.t 
Accounts Receiv 


able t 


Total Working 
Capital 
Total Capital Ip 

vestment 


* Caleulated for 30 day 


P 
s at delivered cost ( - ) $76,000 
11.5 
Pp 
i! :) 


Table 4 


t Caleulated for 30 days at production cost ( 


+ W (operating expenses ~~ day 


($76,000 
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FIGURE 2—Summary of economics of HCN production 


total stment iwnored 
table 
ired ranges for the inde pendent vari 
ables 
range 


Table h 


also expre 


inve 


Prepare a showing the cde 


and showing the calculated 


the ariabl 


he 


ed in cents per pound ol 


lor dependent \ 


first eight items are 


for this is the unit 


he 


ol error ul 


hydroge nh ¢ anid 


construction ol nomo 


ch 


mstructed on a 


used in the 


Phere less ance 


graph 
the nomograph is « 


hasis I 


then completed in its final form by 


common unit gure and 


regraduatin the scales with the ce 


Figure 2 


units 


] ist 


the nomograph is to perform 


sired 
functions 


In this 


the mathematical 


the lunctions are 
of Raw Material Ammonia 
Cost of Raw Material Natural 
(;as ( oft ¢ 
Chemical Makeup 
Material Cost 
Material Cost 


Produce tion 


cxXampi 
a ( ost 
and 


Raw 


atalyst 


Total 


ost 


b. Total Raw Op 
crating Expense 
Cost 
Net Price Production 


Margin 
otal Capital 


Selling 
Cost Profit 
d. Profit Margin 
Investment 
per Year 
9 Sketch a 


final 


Percent Return 


basic skeleton of the 
form in Figure 2 


A which 


pa rows 


nomograph 


This skeleton (Chart ap 


the the 


next 


TABLE 6 
Production of Hydrogen Cyanide—Ranges of Scales for Nomograph 


ITEM 


Natural (ias* 
Amm * 


Matera 

Raw Mater 

Methane Ammonia ( ost 

Total Raw Materials (Ammonia + 
atalyst & Chemica! Makeus 

vq Expense 


Raw 
Natu 


Operat 
Production (ost 

Profit Margin 

HCN Belling Price® 

Plant Sise* 

Percent Return on Total Capital Investment after 
52 Percent Income Taxes 


REFINER 


PETROLEUM 


Extremities 
Cents/Lb. HCN 


Range 
Cente/Lb. HON 


Indscated Extremities 


ta/M aecf 0.28-1.12 
2.55-4.25 


2.83-6.37 


0-40 of 
$00-100 & 
2.83-5.37 centa/Ib, HCN 


303-557 
0.57-3.53 
[wow 
04.45 
$.6-16.2 


3.03-5.57 HCN 
3,000- 20,000 M tona/yr 
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Analyze Investments 


with This Tool 


Statistical approach offers a convenient means 
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Behind This Method: 


Petroleum people in general, and chemical engi- 
neers in particular, have been frequently called the 
world’s best guessers, True enough, a competent 
engineer can evaluate data, merge it with experi- 
ence and theory, and offer remarkably good esti- 
mates on designs, processes, and economic returns. 
The degree of correlation between his estimate and 
the actual result is directly proportional to the skill 
of the engineer. 

Many articles’ *"" have been published de- 
scribing modern statistical tools which have as their 
salient purpose the improvement of estimates, and 
a measure, called confidence or fiducial limits, of 
their reliability. 

However, these articles are necessarily limited 
to just a few phases of the development of statistical 
methods and although extensive ingenious applica- 
tions have been made, the greatest applications are 
still in the future. 

The method described here is concerned with the 
management problem of evaluating the risk con- 
tingent with new investments, The principles be- 
hind this method were first outlined by Ferencz,' 
who used his experience to develop a factor of 5.2 
which he divided into the best estimate of the range 
of the values of the item of interest to obtain an 
estimate of the standard deviation of that item. 
Considerable protest was evoked from his readers 
because these basic assumptions of statistical theory 
were claimed to be violated: 

1. Independent random samples of the popula- 
tion under study were not taken. 

2. Theoretically, the divisor of the range is fixed 
by the number of independent random samples that 
were taken. The factor of 5.2, therefore. is valid 


only when approximately 100 independent random 
samples are taken as shown in Figure 1. 

Most engineers will find that the problem of 
obtaining independent random estimates is perhaps 
the greatest obstacle to the successful application 
of the method. In the case of Ferencz’s example, 
for instance, only one person made only one inde- 
pendent estimate of the range of estimates. In 
contrast, it is necessary to have at least two differ- 
ent people, or literature references, or price quota- 
tions, etc., or combinations so that either the range 
or standard deviation may be calculated, None of 
the estimates may be biased by the other and all 
must be estimates of the same population, 

If this requirement is not fulfilled then the method 
degenerates to an intriguing hodgepodge of num- 
bers. For instance, the method fails if an estimate 
is obtained by means of a question such as “I think 
the losses in this process will be about 0.5 percent. 
Do you think that’s right?” There is a definite ten- 
dency for bias in such a question because it pro- 
motes an affirmative answer; this bias completely 
invalidates the method, Similarly, if the questioner 
above had one charge stock in mind and the answer 
offered his estimated based on another charge stock, 
the method would again be invalid because in actu- 
ality two different population means are being 
estimated, 

The criterion of independent random samples 
from a common population is the foundation of 
statistical inference. 

The problem of obtaining the necessary sample 
estimates can be resolved by posing unbiased ques- 
tions to different engineers and specialists, by use 
of general correlations in the literature,”' and by 
obtaining estimates from consultants or suppliers. 








line in as manufacturing costs. income 


* Of 


which 
to the 
Che inspec 


vestment analysis table shows 


items contribute most heavily 


hich individual s values 
reveal that it is desirable to 


tion may 


spend more money on market re 


estimates ol 
(Or, 


search to improve the 
the the 


on the other hand, more expenditure 


total income from sales 


may be justified in pilot plant work 
to improve the estimates of operating 
costs. Firm quotations may be so- 
licited from equipment manufactur- 
reduce the standard deviation 


he 


tandard de 


ers to 


of capital investment magnitude 


of the individual lations 


ndicates where additional expendi 


tures are justihed to improve the final 


estinate of investment return and 
payout 
2. Two 


he under stud) 


alternative 


Phe 


processes may 


curves nay Cross 


1955 REFINER 


/ ime 


as illustrated by the dotted 
Figure 3. Again the widest ranging 
curve may be improved through addi- 


tional expenditures, or management 


may pick the process with the highest 


percent return on the investment at 


some given level of risk 


Basis for Action 


In either case the curves are a basis 


management action 
alternates ‘ be 


the 


lor positive 
either of three 
se lected ] abandon process 
2) go ahead on the process, o1 } 


rt ike 


prove 


additional expenditure to 
the estimates 

Asa synopsis to the above calcula 
tions the main items can be con 
densed in a useful 


fF igure } 


certain of 


nomograph a 


shown in For even greater 


flexibility these scales such 


investment can be obiained from 
other nomographs as shown by Lynn 
& McK lveen 

Note 


cussion of an 


that in almost every dis 


investment with man 


agement a will 


“Well, what would happen if so and 


question cone up 


so were different from vour expected 
= The nomograph provides a 


the 


value 


means of quickly determining 
payout and percent return for a wide 
and further 
the 
right-hand scale by 


the 


variety of conditions 


more, by connecting estimated 


answer with the 


means of a horizontal line con 
rish 

For example 
trate the best 
they show 


turing Cost of s5 


estimated 
illus 
estimates for the proc- 
that for a Manufac 
142.500 and a Sales 


tingent can also be 


the dotted lines 


ess 


145 





“$UO1JD]ND}0> By 03 SisdouAs pooh o si ydosGowou siyj—p ZYNOI4 


Or 


PerroteuM REFINER 





3 $9 
F< $1Dj}OQ 40 SUON IW 
4g IN3IWLIS3AN! Oz 








¥ 
ret $409, y, i 


3WiL NOAA o SADIJOG JO SUCHIN | $2 

ead Oey ‘SIIVS WONS SWOON! S4D}}0Q 40 SUON Wy | 
‘siso> | 

} TOS = oNuNLovsNNYN 

| SIDHOG ~O SUOKHW +09 

‘L1d08d 


+ss 


Str 





wuinjay %, | INOADG 
wSI4 























Percent Return On The investment 





FIGURE 2—Risk curve for percent return on the investment 
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Canning 


In Seven 


Automatic 


The motor oil canning operation at Esso Standard Oil Company's Baton Rouge, La., plant 
* starts at this incoming freight car where cons are unloaded on the first conveyor lap 








machine 








-s 


pore? on 


7. Or they moy be palletized for future pickup by a fork lift truck 


Final step is this conveyor loading into an outgoing freight cor 
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Radioactivity—New Tool for Refiners 


Industrial radiation technology has advanced to the point that many 


applications have been particularly suited for refiners. Here is practical information 


on these uses. 


W. B. Jarzembski, 


Jacr Service: Ine T 


tHE USE Ot 


control and measurement ha 


radioactivity tor 
process 
paid off handsomely for the refinin 
this 


throughout the 


industry. So successful has been 


that many rehneries 


world now use measurement of 


radioactivity for many critical contro 
applications 

I he complete understanding of the 
underlying pring iple s behind these 
radiation measurements is beyond our 


most astute physicists for it involves 


the very nature of matter, To unde 


stand the actual usage of raciation 


measurements, however, it is not dil 


ficult. For this understanding it ts 


necessary to know what radiation 


rather than what causes it 
Basically radiactivity t& concer 


th thre neration by matter 


In many 
This 


lines 


similar respects to 


radiation 
will be 
through 


heat rays 
travels in straight and 
absorbed hy the 


which 1s 


material 
passes in much the 
light or heat Lhe 


difte rence is in the amount of absorp 


same 
manner as major 
tion by different materials 
Il he Tet Art 


radiation but the 


seve ral basi types ol 


type most com- 
monly used for industrial applications 


is the This is 


control 


amma ray because 


most of the process uses of 


radiation ce pe nd on radiation absorp- 


tion and gamma rays are the easiest 


to obtain and have ideal absorption 


characteristics for most applic ations 


The absorption of gamma radiation 


depends on the thickness of material 


through which it passes as we ll as the 


material, For a clos 
if the thick- 


ness is doubled the absorption is 


density of this 


approximation material 
doubled and if the density is increased 
10 percent the absorption will be in- 
creased 10 percent. Figure | shows 
the absorption of gamma radiation by 
various materials 

The first instruments to use gamma 


radiation for level control were de- 


laboratories 


These 


ments were used for point level con- 


veloped in the research 


of a major oil company instru- 


trol as well as portable instruments 
for checking the 
level measuring 


this 


accuracy of othe 
) 


aevices Figure 2 


illustrates class of radiation in- 


struments 
‘ source idiation 


} 


placed on on I } esse! and 
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a receiver of gamma radiation is 
placed on the other side of the vessel. 
The source of radiation is usually 
radium or radioactive cobalt and the 
detector of radiation is usually a 
Geiger-Muller tube. With the level of 
material completely below the path of 
radia- 


radiation a certain amount of 


tion will be received by the Geiger- 
Muller tube. As the level rises so that 
the entire radiation path is through 
the material in the vessel, the amount 
of radiation received by the Geiger- 


Muller will 


amount that depends on the vessel 


tube decrease in an 
diameter and the specific gravity of 
the material in the vessel 

The amount of decrease in received 


radiation for most vessels with a 


diameter in excess of 20 inches will 
be in the order of 90 percent. This is 
a great enough change to insure posi- 
tive control action regardless of the 
aging ol electron components in the 


Fx OI 


this reason the point level control o1 


measuring and control circuits. 
alarm instrument has proven to be ex- 
tremely dependable and accurate 


There 


instrument that gives 


are many applications for an 
1 control action 
when the level of material in a vessel 


reaches a certain point but in many 


instances it to know what 
the level is at This has led 


to the development of two basic in- 


is necessary 
all times 
which give almost 
Both 


radiation 


strument ty pes 


identical results types use a 


source ol gamma such as 
radium and a detector of gamma ra- 
a Geiger-Muller tube 


lev el rises the 


diation such as 
arranged so that as the 
change in radiation absorption is pro 
portional to the change in level. Fig 
ure 5 illustrates one type of instru- 


ment for measuring and indicating 


level by means of radiation absorp 
tion 

The instrument in Figure 3 uses a 
source of radiation as long as the level 
(,eiger- 


length 


range to be covered and a 


Muller tube 


also equal to the 


with a sensitive 
level measurement 
range. The action of this instrument 
is similar to the operation of the point 
Figure 2. As 


amount of 


level control shown in 


the level rises the radia- 
tion received decreases because of the 
increased amount ol material between 
the radiation source and the receiver 
This change of 


meter or 


radiation is indicated 
on a recorder which is cali 
brated in terms of level 
Whereas 


pended on i! 


the point level control de- 
changes in radiation 
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FIGURE 3. Level indicator 


for control action the continuous level 


indicator must depend on small 
changes and is dependent on the 
actual amount of radiation received 
indi 


stable 


accurately measured and 


his 


measuring system as 


being 
more 
well 
from the 
For this 


‘ onside rably 


cated calls tor a 
as very 
electronic 


voltages 


stable 
reason the 


power! supply 
level 
expensive than the point level control 


Another 


radiation in the 


indicator is more 


important application of 
refinery is in the 


measurement of material density 


This method 


similar to the point level contro] but 


requires an installation 


with the accuracy and stability of the 
level The 


ranged so that the material under in 


indicator equipment is ar 
vestigation always Occupies a certain 
portion of the radiation path. As 
noted before the amount of radiation 
absorbed by a material is dependent 
of the Thus 


if the material always occupies a cet 


on the density material 


tain portion ol the radiation path 


any changes in material density will 


affect the 
amount ol 


radiation received and the 
radiation received is an 


indication of the density of the mate 


rial in the radiation path 


An important use of radioactivity 


in the refinery has not received the at 


This is the 


of determining pipe wall thickness by 


tention it deserves method 
radiation absorption as shown in Fig 
Again a source of radiation and 


Dhey 


a measuring head so 


ure 4 
a radiation receiver are needed 
are arranged in 
that 


placed against a pipe the path ol ra 


when the measuring head is 


diation that is received by the detec 


tor passes tangentially through the 


pipe wall, As the wall thickness varie: 
the 


radiation received 


the 


amount ol 
varies, By radiation 


through the 


passing 


pipe 


increase in 


wall tangentially, a 
great sensitivity is ob 
tained over passing the radiation di 


rectly pipe With 


this method the thickness of pipe may 


through the wall 


bn de termined by an ¢ xperienced Op 
erator to within two or three percent 

This instrument is particularly val 
uable in inspecting boilers but is also 
checking all of the 
i refinery periodically to 
blow 


possible for an experienced oper 


very valuable for 
piping rn 


prevent a out due to corrosion 


It is 


itor to make measurements without 


removu the pipe from service in 
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FIGURE 4. Pipe wall thickness meter 


many Cases 


The author has made surveys with 


an instrument where it was pos 


Suu h 


sible to de corrosion 


tect 


pipe as well as buildup inside of the 


sarm Lut several feet away. Ob 


pipe 
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with a dewrer inecrim 


inside the 


viously it would not be possible with 
both 


buildup and corrosion but it is often 


one measurement to detect 


the case that where buildup occurs 


there is negligible corrosion 


The wall thickness indicator re- 


quires very accurate measurements of 


radiation. The indicator may be cali- 


brated every day or, where measure 


ments are critical, it may be cali 


brated after every reading. Therefore 


the instrument need not be as stable 


as the instrument for level measure- 


ment 
Radiation 
use in this country serving in appli 


instruments are now in 


cations where service conditions ren- 
der other level measurement and con 


Che 


prominent use ol the radiation type 


trol methods inoperable most 


indicator is for 
1000 


level controller and 


catalyst at temperatures above 
F. For this application there is no 
other way of satisfactorily measuring 
and controlling the level 


Other applications are for the de- 


tection of contaminants in a product 
and the detec 


by changes in density 
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tion of pipeline interface by changes 
in density. The list of successful appli 
cations is growing daily and with the 
increase in operating temperature and 
pressures in modern refineries we may 
expect to see many difficult measure- 
ment problems solved with radiation 
measurements 

One important phase of this sub- 
ject that is worth clearing up is the 
involved in using radioactive 


Much work has been done 
the safe level of 


danger 
materials 
to determine radia- 


tion in the atomic energy program 


Fortunately much of the information 
obtained is directly applicable to in- 


dustrial uses of radioactive materials 


The first rule of safety when deal 


ing with radioactive materials is to 
consult a registered professional engi- 
neer in this field for recommendations 
shielding re 


as to the amount of 


quired for the amount of radioactive 
material recommended by the instru- 
ment manulacturer 


If the 


served, there is no danger to the oper 


proper precautions are ob- 


ating personnel or to the maintenance 
handled 


excess ot 


personnel. The author has 


amounts of radium far in 
the amounts normally encountered in 
industrial process instrumentation 
ill effects. Reference to Fig 


that a few 


without 


ure | will show inches of 
lead will absorb a very high percent 
age of the radiation from any source 
Due to the lack of 


mmue h 


absolute knowl 


edge as to how radiation is 


harmful the Eneryy Commis- 


Atom 


sion has sect recommended levels ol 


maximum radiation with a very lib- 


eral safety factor. The only danger in 


dealing with radioactive materials is 
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the lack of brought on b: 
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Reduced Crude 
Heoter 


Houdresid 


Recycle Heoter 


Synthetic 
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Recycle 
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FIGURE 1—Flow diagram of Houdresid cracking operation: Similar equipment to Houdritlow 


Houdresid Process Cracks Residua 


Using equipment similar to Houdriflow, heavy recycle gas oil is cracked to 


extinction. 


J. C. Dart, G. A. Mills, A. G. Oblad and C. C. Peavy, 


b4 yary P- Ce * roora? r 


k, Pa 


and light 


increasing 


DEMAND FOR gasoline 
distillate 
more rapidly in recent years than de- 
with 


fuels has been 


mand for heavy residual fuels 
the result that the disposal of heavy 
fuels on a profitable basis has been, 
in many places, a burden to the re- 
Considerable effort, 


has been devoted to the deve lopment 


fines therefore 


of new refinery processing techniques 


that provide greater flexibility with 


respect to product demand as well 
as product quality 


Houdry 


develope d Houdresid catalytic crack 


Process Corporation has 


ing to meet these needs, Houdresid 


is aA new refinery proved continuous 


ving bed catalytic cracking proc 


1955 ET REFINER 


ess for converting crude residua to 


high quality distillate products 
Houdresid cracking utilizes cither 
natural or synthetic catalysts. and the 
equipine nt require d is similar in many 
respects to that employed in Houdri- 


cracking 


flow catalytic 


High 


ratings typical of gas oil 


yields of gasoline, with oc- 


tare Cata- 
lytic cracking, are produced from re 
siduum cuts ranging from crude tower 
Process 


effects 


bottoms to vacuum bottoms 
features climinate the adverse 
on product selectivity heretofore re 
sulting when heavy metals are prese nt 
feed 


in sulfur or nitrogen may he charged 


im the In addition. residua high 


Using a long range residuum 


Houdresid has been in commercial 


operation tor over a yeat 


Commercial Application 
of Process 

The 
demonstration was 
out at the Sarnia, Ontario 
of Sun Oil Company Ltd 
March 14 
with 


Description of the Operation 
commercial 
carried 
refinery 
The 
1954 
outstanding 
A simplified flow diagram of the 
Houdresid 
at Sarnia | 

I he 
produce ga 
sine, No. 2 


pe nt no 


operation began on 
conduc ted 


that 


and has he en 


success since tire 


process now in operation 
presented in Figure | 

crud. is fractionated t 
naphtha kero 
ASTM 90 


in 600 } 


total! 
gasoline 
fuel with an 


percent greater th 
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crude from 


Reduced 
this distillation 
5-0) 


tute 


and bottoms 


representing about 
crude consti- 


Houdresid 


percent of the 
virgin feed to the 
unit 


Synthetx 


sid reactor it 


Houdre- 
fractionated to produc ‘ 
fuel 


bottoms 


crude from the 


gasoline. No. 2 heavy gas 


gas 
which 
Heavy 


extim 


cut 
fuel 


ia cracked to 


oil and a small 


is consumed as refinery 
recycle gas oil 
tion 

The process and mechanical design 
of the Houdresid 


unit are based on 


nformation and equipment devel- 


oped in the Houdriflow gas oil crack- 


ing process. Oil, catalyst, and ai 


flows are similar to those in a Hou- 


driflow unit previously described.’ 

Process Results——Inspection of the 
reduced crude from mixed Louisiana, 
East Mid-Continent 
crudes which is charged to the Sarnia 


lé XAS and 
Houdresid operation is presente,| im 
lable |. Results of typi al yield sur- 
veys are presented in Table 2 


Conversion ranged from 65 to 70 


volume vanation being con- 


sistent with changes in throughput, 


perce nt 
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recycle ratio, space rate, catalyst-to- 
oil ratio, and temperature during the 
residuum cracking operation 

The C,* 


about 48 to 53 volume percent, and 


gasoline yields varied from 


coke yields varied from approximately 
9.9 to 8.2 weight percent 

Considering changes in processing 
conditions, correlation of these data 


and data from other surveys indi- 
cates no significant shift in product 
Thus, the 
metal contaminants which ac- 
the 
effect on the process results 
the C, 


operation 


distribution with time 
heavy 
had no 


cumulated on catalyst 


Unsaturation in cut from 
the 
consistently greater than 60 percent, 


and C 


more than 75 percent 


commercial has been 


cut unsaturation has been 


These data are 


‘ 


typical of Houdresid process results, 


and represent a substantial increase 
in unsaturation of these cuts over that 
obtained from gas oil catalytic crack- 
Therefore 


a greater potential polymer gasoline 


ing this process provides 
yield from polymerization of the C 
and C, cuts 

The 
the C without with 
polymer and the latte: 
blended to 10 pounds RVP, are pre- 
Table 3. The yields of 10- 


pound RVP gasolines (including cal- 


vields and octane ratings of 


gasoline, and 


gasoline 
sented in 
poly gasoline from poly 


Houdresid ( and ( ‘ 


to 66 volume 


culated cat 
merization ol 
olefins) range from 63 
residuum and 
F-1 clear octanes range from 91 

Catalyst Resistance to Contamina- 
March 14, 1954, to No 


1954. 802.000 


residuum produced from 1,663,000 


percent of long range 
to 95 
tion From 
vernber 16 barrels of 
charged to 
Sarnia. Th 


accumulation on 


harrels of crude oil were 


the Houdresid 


metals 


process at 
history of 
the catalyst and its effect on activity 
CAT-A labora- 


during this period, are 


as Getermined by the 
tory test 
shown graphically in Figure 2 


The CAT-A activity of the 


‘ atal st 


natural 


was 26 residuum 


TABLE 1 
inspection of Charge to the Sarnia 
Houdresid Operation 


prior to 


Reduce! Crade from 
Mined Mid-Continent, 
Tevas and Lowiiana 
CHARGE Credes 
(iravit API 
Distillation, V.A 
Initial B. fF 
BM) Peroer 
EP 
Receverv, Percent 
Sulfur, Wt. Percent 
Ramabottom ( arteor 
Nickel as Metal 


Vanadium as Meta 


Iron as Meta D 
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ind ippears to have stabi- 
yields 


activity, 


operation 
lhe gas and coke 

il for these 

1 content of the catalyst in 
0 to about 9 weight 


remained at this 


ckel-plus-vanadium con- 
as about 200) 
Houdresid 


This represents the ap- 


ope ration 


CoTHnme het 


woximate maximum tolerable limit 


of contamination in gas oil catalyti 


Contamination above this 
mventional catalytic crack 
ily influences cracking 

so that high yields of light 
and coke and low vields olf gas 
oline, are the result of ordinary proc- 


essing, By No 1954, after 
of Houdresid operauon, 


ember 16 
ht month 
kel-plus-vanadium con- 
st had reached 870 


significant 


the tota nie 
tent I catal 
ppr extremel 
therefo hat in Houdresid catalyti 


these high concentrations 


proce 
of c« ninants had no eflect on 
product distribution o1 quality In 
effect, the iron originally 


the I ural 


ron, nickel and 


prese nt mm 


catalyst along with the 


inadium deposited 
had hee n 


thereon durin processing 


rendered inactive 


Catalvst Sarnia 


ittrition on the 


Houdresid unit averaged 2.5 tons per 


0.4-0.52 catalyst per barrel of 


cari ied 


Sarnia 


Durin 


The com 
<perience has 
ited that it Is not 

to withdra 
and above 
rea trom normal 
orde! 


LOSS in 


in selectivity and 


1955 

ifter the 

id rocess was 

commer al Op 
ximatel) 

of reduced 

produced tron 


6.000 barrels of 


had been processed 


Houdre sid 


this pe nod 


id product quality 


iained high and 


Laboratory Studies 


Pilot plant studies have 
out to establish the 


FIGURE 2-~- 


Various 


features of the Houdresid process, in- 


cludins 


a correlation of 


results of 


pilot plant and commercial operation 


lysts 


pe nsive 


TABLE 2 
Sarnia Houdresid Survey Results 


DATE 
Crude, BPD 
Cracking Temperature 
Headresid Charge 
Reduced Crude, 
Recycle, bped 


Total, bped 
Based on Fresh Feed 


nvermon, Vol eres 


Yields 


Hydrogen, Sé 
laspection of ( (asohne 


6 “ft 


TABLE 3 


Houdresid C 


SURVEY DATE 
Plant Data Debutanized Gaso.. V Percent 
r (lear Uetane 
Calealated Debutamaed (ase plus Polymer 
‘ ree 


Va 


ol. Perce 


has been 
that both natural and syntheti 


may be used, and that an inex- 


natural catalyst 


5-27-54 
12,300 12.111 
ow 0 


5,45 5,480 


4,372 4455 


“4 


1i-le-54 


established 


11-1l@-54 


thereby 


cata- 


is partic- 


2-35-55 
12,800 
135 


Gasoline Yields, Before and After Polymer Gasoline Blending 


Catalyst history 





50 100 0 200 
CALEWOAR DAYS SINCE MARCH 14, 1954 
Not affected much by heavy 
metals in feed 
ularly we 1] suited to Houdresid 
\ wide 
range residua, particularly those con 
high 
has been evaluated 
stocks 


variety of long and short 


taining concentrations of con 


Pypi 


taminants 


cal results from these along 
with data comparing pilot plant and 
commercial operation, are 


tables The 


plant used for these studies has been 


prese nted 
in accompanying pilot 
described previously in connection 


with the development of Houdriflow 
catalytic cracking 
Commercial vs. Pilot Plant Results 
Pilot Houdresid 
data from equivalent operation ar 


I able } | he 


survey of No 


unit and Sarnia 


pre sented in comimet 
cial data are from the 
vember 16. 1954 
000 barrels of 
proce ssed. In general, the produc t dis 


at which time 802 
residuum had been 
in excellent agreement 


that the 


tributions are 
and demonstrat pilot unit 
TABLE 4 


Comparison of Houdresid Pilot Piant and 
Commercial Results 


Com 
Vilet mercial 
| ast 1 met 





Houdresid ... 





data are representative ol resuits trom 


commercial Houdresid operation 
Processing of Long Range Reduced 
general catewory ol 
chara 
studied represent material boil 
No. 2 


range in Kk umsbottom carbon content 


Crudes—-In_ the 
long range reduced crudes, the 
stock 
above fuel oil, and 


ing virgin 


from 2.8 to 4.5 percent 
lypical results from two of thes 
W th 


ope ration 


tocks are presented in Table 5 


these stocks, once-through 


reasonably high yields of gaso 


ives 


line. Pilot plant yields here. and in the 


TABLE 5 
Heoudresid Processing of Long Range 
Residva 


§ Percent 
South-Central 
Texas Mined 

Reduced 

Crude 


10 Percent 
Fast Texas 
Reduced 
CHARGE STOCK Crade 
(iravit Ar! 
itur, W Peres 
Niteoge Wi. Pores 
Kamsbottom ( arbor 
Wt. Perees 
Nickel ae Meta 


Vanadium an Mr 


Throwgh 


Once 
Yields, Percent of Fresh Peed Through 
Debut. Gase., Vol. Peroent “4 ws 
Cat. Gao O, Vol. Percent ” “4 
a's, Vol. Perees ‘ 0 
Dry Gea, Wt. Percent ‘ 5 
Coke, Wt. Percent ; 62 
Inspections of (| Casoline 
P-1 Clear Octane 1.6 "4 
Sulfur, Wt. Peres 


{ 


ig tables, do 


asoline 


not include po- 


I he ‘ oke 


naturally 


poryrietr 
ghtly 


; 
mala tx 


higher 
exper ted from a clean 


However, the liquid 


is ol 


from these 


operation olf 
high 


eid of Cy, is ex eptional from 
and the 


are xceedingly 


both charge stocks inspec- 


tion 4% the gasolines are excellent 


Phe 
runs 


875 to 9OO F 


total gas oils produc ed in these 
have end points in the range of 
These 
equally suitable for 


Houdresid 


king 


gas oils are 
recycling in a 
as charge to a 


unit, OF as 


oil cra unit. As shown later, re- 


cycle Houdresid operation results in 


ery attractive yields 


Heavy Residua 
| results from Houdresid proc 


Processing of 
I y¥pia 
heavy 


lable 


6, which presents data on 10.6 per 


essing of tar separator and 


acuum bottoms are shown in 


cent tar separator bottoms, a 10 per- 


cent vacuum bottoms and a 4.1 per 


cent vacuum bottoms from several 


crude sources 
Processing the 10.6 percent bottoms 
South 


results in 


from Central Texas mixed 


crude excellent gasoline 


with reasonable 


rhe 


pro essing 


vit Ids coke produc- 
octane 


stock 18 


tion gasoline F-1 clear 


from this chare 


93.4 


TABLE 6 
Houdresid Processing of Heavy Residua 


CHARGE STOCK 


‘ere 
sifur, W 
Nitragen, W 
Kemebottom (ar “ 
kel ae Meta 
Mele). pom 


Vanadium « 


Yields, Percent of Frevh Feed 


Peeves 
Porve 


Detut. Gee 
Cat. Gas Ol, 
Vol Pereent 
Dry Gas, Wt. Percent 
Coke, Wt. Peroes 
laspections of ( (asolime 
Pt Clear th 


TABLE 


16 Percent Mixed 
Mid-Continent 
Texas and 
loumane 


Reduced Crade 


4.1 Percent 
South-Central 
Texas Mixed 

Reduced Crude 


10.6 Percent 

South-Central 
Texas Mixed 
Reduced Crude 


102 
1» 046 
‘ 5 40 
2 ‘ 
‘ 5 
Once-Threagh Once-Throagh Onace- Through 
“0 2 “v4 


7 
*t Concentrations 





Houdresid Processing of Residua Containing High C 


(Wndenes 
CHARGE STOCK Tepped Crade 


“4 
a4 
Yields, Percent of Fresh Feed (hace. Through 
De (ies 
‘ Peree 
Dev Gas. W 
me, Wel 
lnopections of ( 
, 


(asolime 


( lear 


foscan 
lepped (ude 


(ace. Through 


Kowa Vac 
Bottoms 


Heavy Wreoming 
Reduced Crede 


2 ‘ 
is 5.03 
0.33 


‘ 

ys 
Once- Through Recycle Once- Through 
Ls 
4 4 


the 10 mixed 


Texas and Louisiana 


With both 
Mid-Continent 
vacuum bottoms and the 4.1 
South-Central 


vacuum bottoms, good gasoline yields 


percent 


percent 
Texas mixed crude 
at octanes in the range of 9O are ob- 


| he f oke 


would be expect d, than that resulting 


tained vields are higher. as 


gas oj] catalyti 


the 


from conventional 
Ramsbottom 
carbon content of these charge stocks 


With charge stocks 
of high Ramsbottom carbon content 


cracking. However 


is extremely high 


no difficulty was encountered in op- 


eration of the unit 


Residua Containing High Metal 
Concentration——Residua having high 
sulfur, metal content 


nitrogen, and 


were investigated as potential Hou- 
dresid feed stocks. Typical pilot plant 
results obtained from four such stocks 
Table 7. All of 
between 3 and 
100 to 
The 


from 0.3 to 0.7 weight 


are given in these 


stocks contain ) per- 
1100 


nitrogen 


cent sulfur, and from 


ppm of heavy metals 

contents range 

percent 
Once-through operation with these 


debutanized 
99 


charge stocks results in 


gasoline yields of approximately 


to 37 percent at conversion levels in 
the 90-65 Coke 


yields vary from 15 to 22 weight per- 


range ol percent 


cent 
Recycle 


Wyoming 


operation, as shown for 


heavy reduced crude. re- 


sults in a substantial increase in gaso- 
the 


pe recent 


line yield increase amounting to 


with 


coke 


17 volume of charge 


only small increase in gas and 


yields 
Even such hichly 

stocks 

range of YO to 99 } | 


Both 


topped crude 


with contami 


nated charge gasoline octanes 


cle ar are 


and 


in the 


obtained Ordonez Boscan 
vielded approximately 
sulfide 


which is included in the dry gas yield 


} 


é weight percent hydrogen 
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Relaxation Methods in Refinery Design 


An explanation of the Relaxation Method and an example of its use in 


refinery design is presented. 


G. J. Feinman, 


Jame P Donne Er gineers 
New Y 


MANY OF THE difficult engi- 
neering problems in refinery design 
can be solved without resorting to 
higher mathematics. Professor R. V 
Southwell of England, and a group of 
collaborators have applied a method 
of computation called “Relaxation” 
to a great variety of problems in 
structures, mechanics and hydraulics 

In this article, the relaxation 
method will be used to find the de- 
flection of a concrete beam of variable 
moment of inertia. This problem was 
chosen because it involves the basic 
principles of relaxation. It also has 
practical value in refinery design, be- 
cause frequently the deflection of a 
support member must be obtained as 
a check against the flexibility of the 
mechanical equipment supported 
Also, in planning supports for vibrat 
ing equipment the deflection of the 
supports is often used as a criterion 
for determining whether the support 


will vibrate 


Basic Theory 

The deflection. w. of a beam, is a FIGURE 1—Deflected beam 
function of position, x, along the 

length of the beam and is related to ly 


the bendir n n nt M by the order 0 solve for deflection portion ol the deflected beam 
y iv . if 5 ) , 


quatior values of the wanted function, w Let f (x) be defined at the points 
c ia or 

must be expressed at a number of hx and x + hon this curve. By 
ad 
= equally spaced points of subdivision 


; M., 
along the length of the beam. ‘To do L 


to establish finite 


El dx 
TABLE 1—Properties and Residuals this, it is necessary Genrer 
_ 


difference approximations to the sec 





amet ; 7 
4 + MA, 
4 sede 4 Z (avenge) 7 «of? ond order differential, (equation | 


@ Pom? J 
sat)? 44+ The curve ol k " r ] . s r 
ha of ea a8 fe. eet ! il ) wu represents a _— — 
} j 


ay.” 
mt ls Ln OT 
i ™ “one fe 5 700 


4 
4/ 22648. s 
OF akan 0) : 
. ehé 5 +/2,080 


4 


1 
0.4: 420%.» 
5 dy * 18,500 FIGURE 20—Three-point relaxation pattern FIGURE 2b—Symmetrical relaxation pattern 
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necessary to write Expression >) at 


Refinery Design 








the end points, sinc ethe deflection w, 





is known to be 7eTo at the supports 


Center Substisuting Equation (5) in (1 


cine the « xpression 


Iwo Points MI 
El , . : 6 





may be written at each point. Equa- 
Three Points tion (6) is rewritten in residual form 
as follows 

Mi 
Four Points : ; EI 
where the mbol F. stands for the 
residual 
Five Poinrhs It is obvious that at any point 


Mh 
along the bear the quantity 








is readily calculable I sing 





FIGURE 3—Block Operators divisions will vield n | simultaneous 

equations ol the form j If values 

expanaing | x 1) into the Taylor series, there result for w,. w, and wy, are introduced, it 
will be possible to sol for the re- 
iduals F,, I Fn 1. In using the 
relaxation method, the computer 
ceases to look upon the problem as 
the finding of those values of w which 
and. adding these. gives satisfy Equation 7) but regards it 
as the determination of values for w 

which happen to make the residuals 

F,, F Fn | zero. These values 

I"w s the finite difference expression for are automatically the wanted values 


Replacing f x) with 
. ! 1 second order differential. This equa The relaxation process, ic. the 


w, far f (u + bh) and w, fo tion, and finite difference approxima process of liquidating the residuals 


tions for first, third and fourth ordet is set out in a convenient way, The 


differentials are generally available in procedure is to construct a relaxation 


the resulting expression | 

d'w “ We “th We standard reference texts.’ Having di- pattern from Equation (7), by means 

dx’ hn vided the beam into n subdivisions it of which the residual at each sub 

in which terms of third power and __ is possible to apply Expression (5) at division is calculated, It is obvious 

above are neglected, Equation ) each point of subdivision. It is un- that at any point, the residual has 

its value changed by 2 if a unit 

VAGUE 2—Relenetion Biegrem increment is added to the value of 

Poin | . é S<€) w at that point and has its value 
wit al wl © 


10450 2/2080 e500 | 
aye2t___ wv —_ P000¢ rrr added to the value w at cither neigh 


e . hn. 
oor B70 10.8 $0 Sto50 ~ £7500) A boring point of the subdivision. Thus 


, Tr? = a9 
7d 230 9750 67 see £1200 the complete effect of an increment 
AA : +—_—_— _—— 


~ r a. applied to the value of w, at a typi- 
‘ 


changed by |, if a unit increment is 


455: 
cal point is to change the residual 


= 

129? 

‘ $4400 

-37 708 

47940|/3 5900 
Vasver 


—~4 
at that point by 2 and to change 


the residuals at the two neighboring 


Sh | Golg 


points each by |. This effect is illus- 


o5/9t 5 trated in Figure 2a in the form of a 





03/9? \- /04/97 Q (03/90 
3 facia | S- 


, 
Shao 


relaxation pattern. The changes to 
0 94642 G94 123/97 . 
dnd § 0979¢) — : — ae - the residuals are recorded in circles 


in the same relative positions as would 























TABLE 3—Simplified Relaxation Diagram 
7 5 (€) he occupied by any set of three typi- 


1a 9e eVeree 9/0530 12050 22500 cal points of subdivision actually 

2050 20000) 27500 marked out along the beam, the unit 

24300 014550  j@ increment 1) is recorded in Figure 

50 -45$0\33 400 _ A in a position near to the typical 

$0708 ~-3340067950 Q point where it is applied. This re- 

e7psevooee 18 ? ’ ' . laxation pattern represents a_ basic 

03 /9tio 103/92) 0 03/92\0 403/32 103/32 10 unit operation for use in solution of 
35 242) 0 69792\0 _946at\0 //@ 98% 123/92 |0 Equation (7 
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In order to speed up the relaxation 
process it 18 sometimes convenient to 
apply increments to more than on 
This is known 


the blo« k 


supe rposi- 


point at the same time 
as block 


Ope rators are 


relaxation and 
obtained by 
tion of the point relaxation pattern 
ven in Figure 2a 


I he 


syinmnectrical 


beam solved in this article 1s 
ind to avoid duplica- 


half 


necessary to re 


tion of effort we may work on 


the beam. It is only 


member that in displacing a point 


line of symmetry, the 
the other side of th 
line like 
Thus the effect on the c 


of the 


adjacent to the 
similar point or 
is displaced by a amount 
nter point 
beam would be a positive unit 


displacement from its two adjacent 
Lhe 


in Figure 2b 


Figure rive the 


points symmetrical pattern is 
shown 
bloc} operators 


for two. three four and five point 


displac ements, taking into account the 
symmetry of the beam 

Numerical 
shows 
cor.crete beam 
of 2 


flection 


Example-—Figure 4 
a simply supported haunched 
uniform load 


which the de 


with a 


KIps foot. tor 


pr 


required The he am 


cur’ 


sections, four teet 


Mh 
intities for the 
I 
calculated in 
for the 


left out in determin 


is divided 


The qu 


mito ten 
long hive 


symmetrical 
labl 


beam, it 


points are 
Since E is constant 


tha ™ 


ing the values of w 
Hrocess 


Phe ; 


residuals is 


of liquidation of the 
relaxa 
table 


carried out on a 
lable 2. The 
diagrammatic 
half the 
intervals, Ti 


tion diagram in 


consists of a repre 
beam divided 


» the left of 


sentation of one 
into the five 


each subdivision are recorded the 


values of w and to the ri¢ht the corre 
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FIGURE 4—tiaunched concrete beam 


residuals, At the 
which is known to be 


sponding support 
the value of w 
Zero, 18 recorded 
A study of 


five-point block operator has an effect 


Figure 3 shows that a 
ol | on the residual of the point 


adjacent to the boundary, while it 
causes no displacement at the othe: 
then, if 


which set the 


points. It is apparent, dis- 


placements are used 
residuals at points 2, 3, 4 and 5 equal 
to zero, the residual at point | can 
be liquidated by applic ation of the 
five bloch 


point operator 


lable 2 


displacement at 


Referring to start with an 


arbitrary point 9 of 


“ 1) 000, Using the point operator 
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has designed and su 
pervised the design 
ol mayor structures 
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for oil companies 
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Wheeler Company he had 
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engineering 4 previous Feinman 
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of Figure 2a results in a change in the 

10,000 at 
Point 4 
the displacement, its effect on points 
the 
of the original 


Point 5 and 
Step A records 


residual of 
+ 90.000 at 


> and 4 and the algebraic sum 
residual after Step | 
residual and the first displacement 
Thus, the residual at Point 5 has been 
changed from 12,500 to —27,500 and 
12.050 to 32.050. To 


at Point 4 from 


change the residual at Point 5 to 


zero, apply the operator of Figure 2b 


to Point | 


27,500 


with a displacement of 


13,750. The changes due 


recorded inh 
and E the 


set the 
2 


to this displacement are 


Step B. In Steps C, D 


) 


operator of Figure 2 is used to 


residuals of points 4, 3 and re 
spectively, equal to zero. In Step E, the 
103.192 


By applying the five point 


only remaining residual is 
at Point | 
Figure 3 with a 
103,192, the re 


sum of the 


roup opt rator ol 


d splac ement ol 
laxation is completed final w at 


each point is the incre 


ment displacement at the point and 


these are given in the “total” line of 


lable ? 
After 


some familiarity with the 


gained 
method. the 


the computer has 


relaxation diagram may be condensed 
Pabl 


deflection at 


aS shown in 


he 


now he 


ny point can 


determined by dividing the 


value of w by E 
the proper 


and converting to 
sing a modulus of 


at the 


units, | 


elasticity. F equal to 4 1)" 


+19 1) 


center, the deflection 
AL 144 
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Flow sheet shows facilities at Torrance, Calif, which Shell Chemical 
Corporation purchased from the federal government for $30 million 
The plont produces one-eighth of nation’s capacity 


What Shell Bought 


Shell Chemical 


ownet 


FOR $30 million 
Corporation 
of the federal 
old nthet 
rance, Cali 


eighth of the 


became the sols 


rovernment s |Z-year 


rubber plant at lou 
1 be plant produce om 
rub 


nation's syntheti 


het capacity 90.000 lone tons per 
yeatl 


At the 


when the 


World War Il 


shortas ‘ 


outset ot 


natural rubber 


crisis threatened. Shell contributed it 


patents and “know how’: and at the 


federal government's request, the bu 
tadiene plant was built and ope rated 


F ive 


jointly 


weott involved 
history of Tor 
facilite I he 


other companies 


with the early 


rance synthetic rubber 
Dow Chemical Compan Croodyea 
Rubber Standard Qzil 
Company of Southern 


and | Ss 


Company 
California 
California Gas Company 
Rubber Mor 
Standard Oil Midland 
Company Shell have 
the government-owned plant 
Shell Chemical 
came the sole operator o thy 
' April when the | 


States Congress directed that th la 


recentl 
Rubber 


yperate a 


( ompan 
Dow 


ind 


Corporation be 


pi unt 


1955 nited 


cilues be sold to pri ate industi 


Torrance Plant Processes Syn 


160 


thetu ubber is the prim ipal product 


emanating from the Torrance plant 


ynthetic rubber being made of buta 


ciene and styrene 


Butadiene Butadiene is produced 


lorrance from butylene by split 


ne off from the butylene an equal 


olume of hydrowen gas 


In the first tep ol the butadiene 


crude feedstocks are purihed 


proce 


by distillation and extraction toth 


processes are combined in one larwe 


distillation column In the second 


step, a small amount of butadiene 


contained in purthed feed is extracted 


na solution of copper, ammonia, and 


wetic acid. In the third step the un 


extracted butylenes ar dehydrogen 


ated to additional butadiene Thi 


crude by itadiene prod wed m thus step 


is returned to the extraction unit for 


pur ication of the butadiene content 


pertorme ad 


(re 


Iwo other processes are 


lorrance butadiene init 


Processes Is the adsorption ol 


ene trom the teedstock m 65 
acid, The 


listillation of 


per cent sulluri other pro 


isobutane from 


é Materials 


roduction it 


required tor 


lorrance are 


A handful of synthetic rubber “crumb” is lifted from the soapy solu 
tion as it comes from the coagulator unit. The 
filtered, washed, shredded, dried and baled before shipment 


“crumb” is further 


propane and benzene The first 


fo the 


feed by 


step 


process 18 cracking the 


| propane 


very high tem- 
In the 


reacted 


subrectineg tte 


peratures to produce etl vlene 


second step the ethylene is 


with bhenzen to produce ethylben 


vene. In the third step, the ethylben 


vene sw dehydrogenated to produce 


styrene, In the fourth step, styrene is 


purihed by distillation performed 
under vae 


( opolyme ? 


jun 


Dhe GR-S rubber pro- 


! 
| copolymer init 


duced im the iS cpuite 


irance ind pertorm 


rubber Lhe 


process is the 


similar in app 


ance to natural heart of 


the copolyme plant 
copolymerization of the two chemical 


building blocks butadiene ind = sty 


In this 


unite 


rene process, the two chemi 


cals tovether with each other 


and with themselves, to form the elas 


tomer, GR-S rubber 


Come pound of GR-S rubber re 


quires about one-tourtl pound of sty 


sound 


three fourths | 


These 


with smallet 


rene and about 


of butadiene chemicals, to 


rether amounts of other 


chemicals, are emulsified in large vol 
reaction 


After 11 


topper d 


umes of soap solutior I he 


takes place in this solution 


hours ine roaction 


and unreacted butadiene ind styrene 


are removed from the solution 


At this 


latex 


point, the solution is called 


and sor sold in this form 


of it is 
the rubber 


However, most treated to co 


agulate and recover from 
First 
Then the I 


“curds” in the so 


blending 
ibbe SG 


the solution iwents are 


adde d 


into 


conve rted 


ution by addi 


tion of brine and sulfuric acid. Finally 


the coagulum, or curd 1s filtered 


washed, snredded, dryed, baled, and 


stored on pallets inns 
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FIGURE 1—Equipment sequence for use in catalytic pressure hydrogenation 


New Developments in Hydrogenation 


Here are the results of German work on hydrogenation of petroleum under 


pressure using new catalysts. 


W. Octtinger, 
Badische Anilin & Sodatabr 
THE 
date in the 
leurn under pressure should be viewed 


PROCESSES de veloped to 
hydrogenation of petro 
as capable of many further improve- 
this 
simplified procedures 


ments. Advances in technology 
comprise greatly 
and also the development of new and 
rugged catalysts 

New procedures which have been 
evolved are described in the following 
They 
mercial operation for over one year 


sults are 


discussion have been in com- 


and the r: most satislying 
Former Operations of the plant 
When operations were first resumed a 
few years ago at the Gelsenburg and 
Wesseling plants it was necessary to 
REFINER 
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k AG Ludgwigsnave 


suit these ope rations to the methods 
formerly employed and also to the 
equipment at hand. This equipment 
had 
nating oils and tars, and for the so 
called * Crude 
oils were first topped to gasoline, gas 


The lat 


ter a residue boiling over 680 F. is 


been in operation for hydroge 


‘liquelaction of coal 
oils and a reduced residuum 


next processed or cracked in semi 


liquid phase shown in Figure | 


Finely divided catalyst, pitchy ma 


terial, and very high boiling oils are 





This article has been translated from 
the German by Edwin J. Barth, petro 
leum consultant, Northampton, Mass. It 
originally appeared in Erdoel u. Kohle, 
No. 11, 1953 


withdrawn from the bottom of the 


cooler and stripper gases and oil 


vapors from the top of the latter are 
the feed stock first distillation 


alter 


to the 
cooling and reduc 


I his 


aes parator 


tower alter 


tion in pressure tower may he 


viewed as tower or strip 


per lor very heavy ends 


The effluent 
the feed to the 


from the reactor o1 
separator tower con 
tains about 55-65 percent gasoline 
vas-oil with an end 


680 F 


and gas-oil or 


and intermediate 


point of about Gasoline is 
taken off 
M-oil’ 


drogenation 


ove rhe ad 
to a preliminary hy 
to the 


pass . 


tower! and then 


further con 


Vapor 


cycle for 


distillate 


hvdroforming 


light 


version to 


16) 





Hydrogenation... 





heavy oil (the “S-oil” 
680 F. is recycled back 


phas boiling 


above to the 
reactor 

had to be 
Mid-East 


containing 


Existing equipme nt 


idapted to the new and 
iso German crudes sorne 
0-50 percent gasoline plus diesel and 
distillates These 


low in asphalt content 


crudes att high in 


ulphur and 
ire in general quite paraflinu 

In trying to adapt these newly dis 
overed hydrogen-rich crudes to the 
Figure | 
that 


The 
knock-t pe 


arly procedure shown in 


it soon became evident several 


changes had to be made alterna 
that the 


from thes¢ 


tive was topped 


gasoline crudes. being very 


low in octane number, would have 


greatly depressed the hydrogenated 


product in any mixture with it 


Main Problems— The 


if lor procedural changes vave ris 


Iwo neces 


search ind de 


to two problems, Re 


clopment work at | carried omit mm 
the lab 
f thy 


| udwt haven 


ition plant 


hydrogen 


Aniline ( 


(serman 


ind 

Baclische ompany in 
The first problem " 

the eflect of passing 

S-oil’ 

medium gas-oil 


hed 


returning it to the re 


contamime the 
M-oil”) di 


itaivet tower 


a te oil of 
sided 

i fixed 
mtorr 
! procedure the throughput 
due to the 


ould be 


topped crude oil re 


liquid phase reactor 


TABLE 1 


Semi-phase Hydrogenation of Crude 
Residue 


(rede 
Kendue 


TAGLE 2 
Heavy Ol! Cracking At 600 ATM 


Recycling 
Oils Over 
(hace Lh 
wernop Throogh rar 
Reaction Temperature i] ia ‘na 
Thruput Kem Liter Hour 
om ( enecentratios 
tripper Product 
Properties of (rasehne 
“ (iravit #? 
me Percet 
Octane Valve 
Motor Method 
Moter Method 
Percent ThI 
Product Over 366 1 
Hpectite (iravit 
Percent wo 662 | 


O04 \ 


bingher 


increased by an amount equal to the 
recycle stream of heavy reactor oil. A 
in distillation ca- 
In addition, the 


similar increase 


pacity would result 
processing of heavy distillate through 


bed 


greatly 


a modern fixed catalyst tower 


would mean improved gas 
olin 
IT he 
was that of finding new and improved 
high 
from the new paraffin-rich crudes of 


the Middle East 


quality 
second problem which arose 
anti-knock 


catalvsts to obtain 


Problem No, 1—Cracking the Gas- 
Oil-—In work with the 
the heavy qgas-oil, it was found 
vith 


rect 


cracking of 
that 
a once-through. or so-called di 


throughput, the product from 
containing 


boil 
conve rted 


the tar or stripper towel 


about 50 percent of heavy oils 
660 | 


into hehter vas oils 


ing over could be 
but also 
rhe tar- 
overhead 
fixed bed 


600 atm 


not onl 


substantially into gasoline 


tower separator tower 


to the catalyst 
using pressures ofl 


atalyst built up on bleaching 


ng a gasoline-free hea tar 
| as 

woline was 

through 

In earlier test: 


onl the 


feed, a 50 percent 
secured in a 
at OUD 


operation atm 


on cracking the heavy 
unconverted or un 


recye led back 


found 


cracked heavs oils were 


imto the system It was now 


most advantageous to return all frac 


tions boiling above the gasoline ranee 


Ky this means the total tar separator 


hutts were converted substantially to 


vasoline 
Differences im physical propertie 
he tween a topped ‘ rude and gasoline 
hutt 


product are seen in 


Note that these butts 
” percent of material 


F. in 


residuc 


ae parator 


contain sore 


hoilimne up to Hbt) contrast to 


the topped crude o1 con- 


taining no medium or middle oil cuts 


These 


plit over 


butts, at 600 atm easily 


catalysts in 


were 
suitable a once- 
through operation as well as when re 

material boiling somewhat 


Dh 


cling the 


re sults are shown 


TABLE 3 
Hydrogenation Oil Residues 


(Combined 
Procedure 
Combined Latest 
Product trom Procedure 
Spee Coravily My ‘ 
W ewght Up te 345 F 
Weight a62 F 


45 | 
W eaght over 662 F 


PeTROLEU M 


derived from 


The 


both operations show little difference 


gasolines so 


between them 
fied 
susceptibility 

Here is the the 
hydrogenation plant in Wesselring in 
the direct 
A vacuum distillation is prepared 
This is 


medium gas-oil 


They are highly puri- 
lead 


and show an excellent 


procedure used at 


cracking of heavy gas-oil 


from the reactor heavy oil 
blended with reactor 
and converted to gasoline through a 
bed catalyst at 


heavy oil operations the 


fixed 550 atm. In 


these clay- 
efficient 
For 


new 


based catalyst proves very 


100 atm 
100) 


at pressures over use at 


pressures below atm cata- 
lysts are used which are composed of 
synthetic aluminum silicates and the 
moly bdenum 
tungsten or other metals, At 
the Scholven plant now the total 


butts are 


oxides or sulfides of 


heavy 
converted to 


stripper was- 


oline and diese] oil at a 


100 atm 


pressure of 


Combined operation—It is also 


feasible to catalyst 
that 


and 


very 


place the 


tower directly after the reactor 


is, tO pass the reactor 


gases 


vapors from the exchangers directh 


fixed bed catalyst tower. with- 


Che 


pilot plant tests indicatin: 


to the 


out undue condensation pre- 


liminary 
good operations § are now in plant 
use 

the 


A simplified scheme of com 


bined operations is shown in Figure 


2 on next page 


In the combined ope ration reduced 
or topped crude is hydrogenated in 
semi-Vapor phase in a once through 
or direct operation, the products en 


and II 


and hich-boiling oils 


tering Coolers I where finely 


divided catalyst 
(Cases 


are withdrawn at the bottom 


and Vapor form pass 


bed 


produc t 


products in 
directly to the 
The 


formed in the high pressure catalytic 


overhead fixed 


cracking catalyst unit 


tower passes next to re-run units 


where gasoline and diesel gas-oils are 
obtained 

The Scholven 
ope ration now one 


and has fulfilled all expectations. Pilot 


ant has been in 
| 


and one-half years 


plant results are well duplicated on 


: 


the commer« ial scale By placing the 


fixed bed catalyst tower directly be- 
hind the 
bined operation, considerable savings 


BTt 


and increased distillation capacity are 


reactor in a so-called com- 


in energy or 


unit requirements 


realized 


REFINER 
































Residue 





Tar Coolers 
Or Strippers 





Gasoline 


Distilling 





Column 


a 

















Fixed Bed 
Cat Tower 


























Diese! 








— 
i 
! 
! 


Oil 


Residue 











FIGURE 2—Flowsheet for “combined operations” process 


shows the 


lable 


ol products obtained in the 


properties 
semi- 
liquid phase hydrogenation of a 
topped German crude in a once 
through operation by the earlier pro 
also by the combined 


cedure and 


operation, using the same reduced 
crude 

Results with two different catalysts 
in the Table for the 
One will note the 


lowered vield of gas-oils boil- 


are given ~“com- 
bined procedure 
greatly 
ing over 662 F. with the latest cata- 
Especially noteworthy is the fact 
these 


sulfur 


lyst 


that products are absolutely 


and con 


straight 


Iree ol nitrogen in 


to the hydro-cracked 
products 

Qur efforts in the 
of heavy 
simplify the catalyti pressure hydro 


direct cracking 


oils originated in trying to 


genation of oils rich in paraffins 


Simultancous eflorts were also made 


to obtain sort of selective re 


sore 


ining operation ol the products 


formed in the reacto 


TABLE 4 
Desulfurization of Gas-Oill 


Stracght 
Run 
Gas Ou 
o Desulfarmed "4 Org 
Spec. Gravity, 0 I 0 523 0.833 
Aniline Pot (°¢ 05 708 “3 
Initial Boiling P 
Engler 
val ip to 437 F 
te 572 F 


00 F 396 F 
im " 
15 it 
Vol. “ up & 72 “4 
Ead- Prat (F 662 662 
Buller Percent ‘ 0.75 


1955—Perroteum REFINER 


Sulfur, oxygen and nitrogen com 


raw feed are 
thirds in the 


contradistinction 


pounds present in the 


reduced barely two 


vapor reactor In 


the final product from the fixed bed 


hydrogenation towers are almost free 


of these constituents—an indicator 


of the degree of purification of these 


fractions. The semi-liquid phase prod- 


ucts, in other words, require addi 


tional treatment 
Desulfurization—-The removal of 


sulfur trom gasoline and diesel fuels 


derived from topped crude products 


High 


its lower-boiling 


is most desirable sulfur con 


tent in crudes and 


products is detrimental. Hydrogena 
tion is versatile and readily adaptable 
to secure far-reaching desulfuriza 
tions \ 

Spe l ally 
able 


feed to be 


fair number of efficient and 


suited catalysts are avail 


depending on the type of raw 
and de gree of 


With 


sures may be 


proc css d 


purification desired uch cata 


lysts h 


drogen pres 


TABLE 5 
Desulfurization of Aramco Gas-Oil 


Aramco 
Crude 
Perceat Desullursation Onganal 
Specie Gravit a35 0849 
Amhne Number ' 7 ; 45 
Bosling Ponts 
Weight percet 
02 F 
Weight percent t 
HA2 I 


Per 


varied over aA wide ranyve dep nding 
on operating conditions 

In efforts to find catalysts for up 
grading the semi-vapor cracked crude 
found to be 
Sulfur, 


nitrogen and oxyeen compounds are 


products, many wer 


quite selective in their action 
almost completely removed, without a 


sccond cracking treatment being 


necessary 
The 


pounds and other hydrocarbons sus 


hydrogenation of these com 


ceptible to hydrogenation reactions 


lowering of the moleculat 
total 


lowered molecular weight 


affects a 
weight of the 
ratio to the 


mix. In direct 


there is a decrease in the boiling 


point, or a lower boiling point curve 


In this work on the refining of semi 


vapor cracked gasolines, as well a 


those from the splitting of medium 


oils, h 


atm. o1 


and heavy was drogen pres 


sures ofl ne) less were em 


Producer and other 


ploye d 


TABLE 6 
Conversion of Gas Oil 


Seheate 
CATALYST ois Type 
Gasoline Produced 
pecihe (iravit ra) 
\ olume us 
Kad-Point (°F 
Weight Arotma 
Octane Value 
| Motar-Method 
Motor-Method Illus 0.04 
Volume of TEL 
2 Research-Method 
Hesearch-Methad Plus 0.04 
Volume T 





Hydrogenation . 





n bye drow nm ma he used instead 


rch 


i pure hydrogen 


Straight Run Products—- I hx 


fication and desulfurization of straight 


pul 


run products is of present-day in 


terest. Below is given a description 


for desulfurizing a straight run eas 


crude a 


Aramco 
eflicienc 


oil and als 


example of catalyst 


\ stramht 


cenit s was ce 


run gas-ol, 0 


ulfurized at 
2 Kem ‘ 


droge nm to oil 


1 thruput of 
hour: hy 
cu meters/Kem Re 
in lLabie 4 
Alter two 


operation a “") 


| continuou 


month 
percent r duction 


obtained 


content was still 


Arames 


hydro-fined at 50 


sulfur 
rude sa refined 
itn at the 
1oO-hour run. 6 ) 


ol i percent 


original sulfur was 


lable 5 


levels of 


total 
removed hows the 
hoth 

Reduced crude 


treated 


reduction 


hea 


ulfuy 
and 


can be simul url 


Problem No. 2—<improving the 
Octane Rating 


The second part ol the over-all 


clop 


program undert, ken was the de 
ment of new and improved catalyst 


for increasing the octane rating of the 


gasoline product During the develop 
ment of the synthetic aluminum sili 
cate based catalvsts for cracking hea 

oil it was noticed at once that ita 


lysts containing the hea, metal ind 


when specially prepared produced 
gasoline of unexpectedh high octane 


values Phi 


not onl hor 


information was of value 


cracking high 


rut it led to new 


boiling 


po nt oils 


useful in splitting medium 


oils giving us so-called 


formime catalyst 





i pI 
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FIGURE 3-—Hydrogen content as measured by 
the aniline number of gas-oils processed by 
hydro-conversion 


now ¢ mploye ad 


light 


italyst ire 


These 


lor both heat gas-oil 


and 


Comparing the Catalysts. Qualit 
new catalysts 


lable 


gas-oil 


unprovement with these 


seen b 
6. Here 

i cracked with the old 
6444 ind 


‘ € Divs 


inspection of tests in 
Aramco straight run 
catalyst 
with the improved 


will 


gasoline Ss 


new 


tvI note the high octane 


p 


lues of which are low in 


hydrogen when using the newly de 


eloped silic ate type catalysts (;aso 
line vields are only slightly decreased, 
with was 


highe I 


main! to the 


formation correspondingly 
octane value is 


highe I 


also higher 


Increase in 
chin iromat« 
content 


I he higher 


vident 


Isopar iffins are 
content 15 
with 


omatics 
cl ‘ when 
the h 
As a mea 
content, the aniline 
used. The 


20-degree ( 


compart d 


drogen content of similar cuts 


ire oft paraflimicity or 
hydrogen num 
values were 


boil 


ults are 


her method wa 
determined on 
ng-point Tractions The re 
shown as a set of curves in Figure 3 


An inspection of the curves shows 


TABLE 7 
Hydro-Conversion of Petroleum Stocks 


Raw beed-Stock 


(eseline 
Speeifice Giravity, 0 } 
Volume pereent up to 212} 
Rad-Pout (°F 
Weight percent aromatics 
Oetane Value 
| Motor methad 
Motor methad plus 0 04 vehume 
Tr 
2 Research Method 
Research method plus 0 04 volume perce 


peree 


Sem: phace 
Mediom 
Gas Od 

From 
Cracking 
Renduc 

pre-hydre 
genated 


Sem: phase 
Medvom 
Gee Ol 
Reduced 

Crede 
pre hydre 
fenated 


Same 
Steck asin 
Columa (5 

but woth 
Very Recent 
Catalyst 


Medium 
(ash 
from 
Therma! 
Crach-ng 


5 


PeTROLEUM 


a as oil 


the gas- 


lower 


the aniline number of 


fractions is 


that 
oline considerably 


in the case of the silicate catalysts, 
aromatic contents. 
fact that the mini- 
for the new cata- 
the right 


fractions. 


signifying highe: 
Noteworthy is the 
mum of the curve. 
lyst, is considerably to 
higher 


Both the lower aniline curve and the 


noticeably in the 


simultaneous displacement of the 


minimum of the curve toward the 
higher boiling-point fractions is indi- 
cative of high octane rating 

such 


In both our plants, catalysts 


as these have been used now steadily 
for the 
for the 
Phey 


There are 


past one and one-half years 


middle and heavy cas-oils 
fulfilled all 
many further possibili- 


Table 7 


obtained on gas- 


have expectations. 


ties of these new catalysts 


below shows tests 
olines from pilot plant runs-hydroge- 
nated gasolines from various feed 
sto ks 


In Column | The gasoline formed 
from Aramco straight-run gas-oil 


Column 2 \ 


hydro-cracking of a semi-liquid phase 


gasoline from the 


gas-oil 


of middle previously hydro- 


genated. The original raw stock is a 


reduced crude 
4 vasoline from 


Column % a pre- 


hydrogenated middle gas-oil derived 


from semi-liquid phase cracking re 
crude oil is feed stock 


the 


siduum. where 
Column 4—A 
stock 


from 


rasoline 
from the same 


but 


same raw and 


semi-vapor phase operation 
where 
middle 


newly developed catalyst 
Shows the tests of a 


the prehydrogenation of this 


gas oil was ce nducted with a 


Column 5 


gasoline obtained by hydro-cracking 


from thermal cracking op 
erations 
In the 


medium 


hvdro-cracking of these 


type gas-oils obtained in 


catalytic cracking. gasolines are ob 


tained very similar in properties to 


those obtained from the cracking of 
thermal gas-oils 
Quality ol hydro- 


these Various 


gasolines is naturally dependent on 


the variable or conditions set up for 
im the process 
obtained from 
the 
working 
Mus h 
able exchange of information was car- 
and the 


The above data were 
Var- 
with 


valu- 


close coordination between 


ious research groups 


pilot plant equipment 


ried between these groups 


commercial plants 
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Predicting 


Grease Viscosities 


Many specifications call for a 


determination of the apparent viscosity of 


grease. Here is a method for measuring it 


and a nomograph for predicting it. 


J. L. Dreher, C. F. Carter and E. B. Reid, 


4 ' 


Walitornia Kesearcr rpora 
Richmond. ( 

APPARENT VISCOSITY has be 
recognized as an 
the flow 


come widely excel 


lent means of characterizing 


properties of lubricating greases In 


dustry has found it useful because it 


correlates well with pumpability, and 
it has been used by the government 
es in describing greases 


Almost 


sper ihcations for 


ind armed for 
I low ten pe rature services 
without exception 
lubricating greases designed fo low 
temperature service contain apparent 
iscosity requirements 

Unfortunately, the use of apparent 
viscosity to characterize the flow prop 
erties of greases over a wide range ol 
temperature has developed more rap 
standardization of 


Although 


appare nt 


diy than has the 
the method of measurement 
contain 


many spec ihcations 


viscosity requirements, particularly at 


low temperature there is no widely 
accepted apparatus or procedure for 
the determination of apparent 1s 


cosity at temperatures other than 


room te mperature 


W ith the 


establishment of a standardized meth- 


thought of facilitating the 
od, the apparatus and procedure used 
at California Research ( orporation is 
Also 


some data developed with the aid of a 


described here reported are 


statistical method, which show cquan 
titatively the dependency of apparent 


viscosity on 


RoLEUM REFINER 


FIGURE 2—Size and arrangement of various parts of the pressure 


|. Soap content 

» Viscosity of the 
Worked 
ITC ASt 
With the aid of 

the form of 


mineral oil 


ol the 


pene tration 


this correlation in 
a nomograph the appat 
ent viscosity of the grease can be 
alculated quickly 

Pressure Viscometer Apparatus —A 
chematic diagram and a photograph 
i the pressure iscometet 
ire shown in | 
tive Dh 


apparatu are 


ipparatus 
iwures | and 2, respe 
pnncipal features of the 
| location of the 


meterin pump outside the constant 


bath 2 circulat con 


bath i hold ix 


vertically na 


temperature 


tant temperature 


t cylinders mounted 


provision for direct measurement 


i the rate of flow of the crease 


Ihe location of the pump out ile 


of the bath has one particular ad 


Vantage ready accessibility for main 


tenance and repair In order to mini 


mize slippage at high operating 
the pump is charged with ar 


viscosity of 500 SST 


pressure 
oil having a 
at 100 F 


iscous oil is pumped into a 


As shown in Figure the 


closed 
cylinder containing a floating piston 
which the pre 


light hy 


reaches 


by means of sure is 


transmitted to the usual 


draulic oil, Before the piston 


the top of the cylinder, the pressure 


viscometer 


on the system is released, the valve 


to the reservoir above the cylinder 


and a steel rod inserted to 


back to the 


ope ned 


lorce the piston hottom 
piston can he 


le vel ol the 


1 he locatior ot the 


judged at a!l times by the 


iscous oil in the reservoir 


The pressure on the system is meas 


ured in the con entional manne by 


irdon wes Covel 


0.800 psi, 0 2000 


thre precision ho 


ing the ranges of 


ps! ind {) 
nected to the 


100 ps Each gage is con 
tem through an auto 


1! ti hut off ilve ents 


which prey 
the vnut from ubjected to 
pressures bevond its « ipacit 


Phe circular design of the constant 


mies 


which 


© idan iature bath prcritiits re id 


ibility to the six test cylinders 


ire mounted ertically round = the 
periphery of the bath The circula 


which ! im the 


t ot t oO 


tion system center ol 


the bath, con j-inch 


ti ice ol a 


pit he d prope Ihe rs low ate d 


section ot 6 inch pipe ind connected 


to a one-quartel hor epowe! electri 


motor. The idequacy of the circula 


tion system is indicated by a tempera 


ture gradient in the vicinity of the 
test cylinders and capillaries of less 
than 0.1 I at 65 | For low 
perature operations, dry ice is used as a 
ethyl alcohol 


hasket 


center 


tem 


coolant and denatured 


as the cooling medium. The 


for the dry ice is located in the 


165 





Grease Viscosities ... 





of the bath, as indicated in the sche 
matic diagram, At elevated tempera- 
mineral oil is used 


tures, a suitable 


in the bath. The temperature is meas 
used by a copper-constantan thermo 
couple connected to a precision 
potentiometer, which is periodically 
checked against a recording resistance 
thermometer calibrated by the U. S 
jureau of Standards. The 


controlled by a 


temnpera- 
bimetallic 
1000-watt 


ture is 
regulator connected to a 
heater. Additional heaters are inserted 
in the bath for operation at elevated 
temperatures 

Ax shown in Figure |, the reservoir 
above the capillary is connected to a 
burette, and this system is filled with 


a suitable liquid, which for low tem 


perature tests is denatured alcohol 


Che grease forced through the capil 
lary displaces an equal volume of the 
liquid at the test temperature which 
measured in the burette 


can then be 


it room temperature In order to 


determine the correction for the vol 
tithe chan rt due to ¢ xpansion or con 
traction, the divplaced liquid is passed 
through a heat exchanger, thereby ad 


justing its temperature to room 


te ripe rature 


The usual method of determining 


flow rates depends on precalibr ition 
ol the pump and on occasional checks 
flow has the 


that it eluminate po 


Direct measurement of 


bi idvantage 


sible errors due to unknown changes 
in calibration, leaks in the system be- 


tween the pump and the capillary, 


and unknown slippage within the 
pump, especially at high 
The last-named effect is 
by the present ASTM method in that 


high 


pressure 
recognized 
dis- 


calibrations are made at 


charge pressures 


Procedure for Determination— 
Briefly, the procedure for the deter- 
mination of apparent viscosity is as 


The 


filled carefully to minimize entrapped 


follows grease cylinders are 


air and inserted in the constant tem- 
perature bath, as shown in Figure | 
After a suitable length of time 


reach til. 


) per- 
mit the grease to 
hed 


For low temperature tests, as required 


speci- 
temperature, the test is started 
military specifications, the 


hath is cooled to the 


by most 
test temperature 
in approximately two hours after the 


insertion of the grease cylinders, and 


an additional two hours is allowed to 


elapse before the test is started. By 


means of a speed reduc er the speed 


of the metering pump is adjusted to 


maintain a desired pressure on the 


systern, After the system reaches equi 


librium, the volume liquid dis- 


placed into the burette by the grease 
forced through the capillary is meas- 


ured over a suitable time interval 


Following appropriate adjustment of 
the volume for expansion or contra 


tion the rate ol flow ol the grease 1s 


calculated and expressed in cubs 


centimeters per second. To cover the 


desired range of shear rates, measure- 
ments are made over an appropriate 
range olf pressures 
Relationship Between Apparent 
Viscosity and Other Grease Proper- 
ties It has been shown previously’ 
that the apparent viscosity of a lubri- 
cating grease prepared with a given 
thickener 
is dependent upon one or more of 


type of usually a soap 


the following properties: (1) viscosity 
of the 
of the 
the grease 


mineral oil, (2) concentration 


soap, and (3) consistency of 
In general, however, the 
relationships established between the 
above properties and apparent vis- 
cosity have been only qualitative. It 
is evident that a quantitative relation- 
ship capable of predicting apparent 
viscosity with reliable accuracy would 
be a valuable aid in the manufacture 
of greases which must comply with 
require- 


specified apparent viscosity 


ments. This type of relationship for 
apparent viscosity at 65 F has been 
developed for a lithium-calcium base 
urease whi h is qualified under Auto- 
motive and Artillery Grease Specifi- 
MIL-G-10924 ORD 


\ few greases of the 


same type, but in which large devia- 


cation 
Amendment | 
tions were purposely made are also 
included 

The relationship which was devel 
oped with the aid of punched cards 
is as follows 
j05V 
poises 


65 F 


10208 


viscosity, 


A\ 6200 — 85P 
Where AV = Apparent 


a” 
at > ee and 
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ASTM worked penetration 


content, 
weight 


Soap percent by 
Viscosity of the mineral 
oil, SSU at 100 F 


which was de- 


The 


rived by the method of least squares,* 


above equation 


is based on data obtained from 62 
in which the worked 
510 to 349. 


from 


batches of grease 


penetration varied from 


the 


69.8 to 


mineral oil 
100 F 
7.8 percent 
by weight, and the 
7600 to 


viscosity of the 
132.0 SSU at the con- 
centration ot irom 


to 12.6 


sOap 
percent 
apparent viscosity from 
(0.000 poises 

A nomograph based on the above 
equation by which the apparent vis- 
calculated is 
this 


the manufacture of a 


cosity can be 


quickly 
shown in Figure 3. By means of 
nomograph 
batch of grease can be accurately con- 
trolled so that the finished product 
will readily comply with the appar- 
For 
determined from the 
10.6 


with 


ent viscosity requirements CX- 


ample it can be 


chart that a grease containing 
mineral oil 
100 } 
a worked penetration of 281 


15.500 


and a 
50 SSU at 


percent soap 


a viscosity olf and 
hav Inv 
viscosity of 


has an apparent 


poises. If the maximum limit is 
15.000 


added 
that 


poses additional oi] must be 


From experience, it is known 


sufficient oil to lower the 


Ub 


soap 
will increase 
995 Ay 2 


cording to the nomograph, the appar 


content to percent 


the worked penetration to 


nt viscosity of the resultant grease is 


15,200 poises, well within the maxi 


mum limit 


Reliability of the Correlation——Sta- 


reliability of the above 


tistically the 


equation can be estimated in two 


ways by the standard deviation and 
by the 
Dhe 


indi ation ol 


coefhoient of determination 


standard deviation, which is an 
a viveni de 


cal 


how ‘ lose ly 


termination can be estimated. is 


culated by the following equation 


W here S deviation some 

called standard 
error of estimate 

Difference 


mcasure d 


Standard 


times 


between the 
and computed 


Sum of the 
the differences 
Number of 
which in the 
is 62 


squares of all 


data, 


corre 


points of 
above 
lation 
constants in the 
which in this 


mber of 
juation, 


case ws 4 
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FIGURE 1—Schematic diagram of the pressure viscometer used to determine apparent viscosity 


The standard deviation is of value 
in establishing the reliability of a given 
correlation because from it “confi- 
dence limits” can be set. For example 
it can be shown statistically that one 
half of the 
determinations 


the 


given set of 
differ 
the correla- 


results of a 


will not from 
results calculated by 

tion by more than 0.674 S 
0.674 S is called the 50 percent conh 
Also, it 


pe reent 


Therefore, 


dence limit can he shown 


that the 67 90 percent, and 


95 percent confidence limits are 1.00 


S. 1.65 S. and 1.96 § respective ly 


In the case of the above correla 


tion, the standard deviation, S,. is 


1580. From this value the confidence 


of the correlation can be calcu 


Table | 


limit 


lated and are given in 


TABLE 1 


Confiderce Limits of Apparent Viscosity 
Correlation 


Confidence Lumits, Percent 
54) 


lable 


norte 


basis of the values in 
100 


On the 


1, it can be stated that if 


determinations were to be made, 50 


results would he 
the 


within 2710 


or one-half of the 


within 930 poises of predicted 


values, and 95 would be 
poises of the predicted values. It is 
of considerable help to the grease 
maker to be able to predict the appar 
of 95 of his 


#% grease within 2710 poises 


ent viscosity percent 
hatches 

The coefficient of determination is 
an indication of the reliability of the 
correlation because it is a measure of 
the extent to which all variables are 
for the 


accounted For example, in 


that 


influencing 


above correlation it is assumed 


the important vat iables 


the apparent viscosity are soap con. 


tent, viscosity of the mineral oil, and 


worked penetration. If these three 


properties were not the most impor 


tant ones, the coefhicient of determina 
tion would approach zero, If, on the 
they are the most im 
the data 


the coefficient would 


other hand, 


portant ones and are rea- 
sonably accurate 


approach unity 


Dhe 


the coefhicient of determination is as 


formula for the calculation of 


follows 


(S.)* 
— 


Coefficient of Determination 


Standard dé ition about 
the correlation 
S Standard 


the a 


Where § 


deviat sbout 


erage 


this equation 


pertect Ss 
(on 


It an be ‘rom 


the 


een 
that if correlation | 


and the coefhicient is one 


hand, if the 


vero 
the other correlation is 


ery poo! S one 
quently, (S S 


and the 


approach » ( 
approas he 8 one 


coefhicient will be amost zero 


In weneral, the smaller the range of 


ariables the poorer 


ariation of the 


will be the 


tion 


coefhcient of determina 


because the experimental errors 
become a greater part of the variation 

In the case of the above correla- 
the 


0.82. This means that 82 percent of 


tion coethcient of determination 


the variation in apparent Viscosity is 


wccounted for by variations in the se 


lected 


OAp « ontent 


three independent variables of 


viscosity of the mineral 
oil, and worked penetration. In view 
ol the ot vari- 


the 


relatively narrow 
three 
establishment of a correlation with a 


ratige 


ation of these variables 
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coefiicient as high as 0.82 is consid 


ered excellent I he maccounted for 


18 percent can be attributed to 


other independent variables not con 


sidered Z inadequate lection of 


the means of measuring the variables 


which wert considered and ; ex 
perumental errors 


Although 
than the 


there may be properties 
considered in 


affect the ap 


other three 


this correlation which 
parent viscosity, a coefficient of deter 
high as 0.82 


that they are not ol 


mination as indicates 


major Wnpor 


tance, In this connection, an attempt 


was made to correlate the apparent 


viscosity with only soap content and 


viscosity In this case the coefficient 
and the standard deviation 
1580 in 


pene tration 


was 0./8 
was 1925, as compared to 
when 


that apparent viscosity 1s affected by 


the previous Case 


was considered values show 


the worked penetration, although not 
to a marked extent 

A large portion of the unaccounted 
for 18 percent ts probably due to the 
inadequate selection of the means of 
which were 


measuring the variables 


considered in the correlation. Un 


doubtedly, a better coefficient would 


have resulted from the use of the vi 


65 F, 


the test temperature for determining 


cosity of the mineral oil at 


viscosity, instead of the 


Although the same 


the apparent 
100 F 


which was a highly treated 


mcosityv at 
of oil 


naphthenic 


type 


base oil, was used in all 


62 greases. there was undoubtedly 


some variation in the viscosity index 


and pour point The use of viscosities 


Hh) 7 would have tended 
to eliminate the effect of 
Also, for the 


worked penetration 1s 


measured at 
these varia- 


tions purposes of this 


correiation 


probably not the best measure of 


consistency 


Conclusions——The above correla 


linear This 18 prob 


tion equation 18 


ably due to the limited range of vari- 


which it 


that if the 


ation of the data from was 


derived, It is believed 


range ol vanation had been greater 


the equation would have been non 


with sore 


For the 


noweve! 


linear, at least respect to 


of the variables range of con 


ditions encountered the re- 
lationship is adequate and shows that 
can be affected by 


apparent viscosity 


each of three independent variables, 
con- 


consistenmy SOAP or thi kener 


centration, and viscosity of the 


component of the erease 


Lnder other test conditions, it is 


probable that some of these variables 
would have only negligible effect. For 
example, the effect of consistency, at 
least as measured by penetration, 
would probably become negligible at 
high shear rates, particularly for 
greases containing very viscous oils 
On the other hand, for greases made 
from very light oils, the effect of vis- 
cosity would probably become negli- 
gible at low shear rates 

It is expected that in time, with 
more accurate measurement of appar- 
ent viscosity and with continued study, 
equations will be developed that will 
permit the prediction of apparent vis- 
range of conditions 


cosity for a wide 


and for a large number of different 


types ol grease 

was before 
National 
San 


The article 


Original presentation 


the annual meting of the 
Institute, 


1954 


appeared in Spokesman, the society 


Lubricating Grease 


Francisco, October 


publication 
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Interior of a compressor building in an ammonia plant 


How to Choose Materials of 


Construction for Ammonia Synthesis 


Ammonia can be made with little trouble if sufficient attention is paid to 


the fundamentals of attack by hydrogen and nitrogen, sound engineering design, rigid 


inspection and the specificatiou of high quality materials and equipment. 


William G. Dudley and John J. 


‘ rf 


Ref ner Staff 

THE DESTRUCTIVE effects of 
hydrogen and nitrogen at high tem- 
peratures and pressures present some 
most problems 


of the challe nging 


materials have ever faced 


One 


engineers 


cynic said, “Some metals are 


lousy; others are worse.” Everything 


one can think of including gold and 
platinum has been tried at one time 
or another. Actually, the large scale, 
growing and profitable production of 
1955 REFINER 


lune, PETROLEUM 


McKetta 


ammonia today demonstrates that 
even if thes problems cannot be com- 
pletely solved, they can be controlled 

A combination of design and the 
judicious selection of materials gets 
govern- 


the job done. The principles 


ing these are relatively simple 
The Hydrogen Problem 
The first problem to examine is 


hydrogen. At high temperatures and 


pressures, hydrogen attacks iron, steel 
and most low alloy steels causing highly 
micro -fissuring, 


destructive internal! 


embrittlement and loss of strength 


Although 


are involved, the 


two damage mechanisms 


most iunportant is 


the reaction between hydrogen and 


carbon in the steel to form methane 


Atomic hydrogen, being merely a 


proton plus an electron, can diffuse 


through the steel with great ease 
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The carbon is present as iron carbide 
When the 
bide particles the 


hydrogen reaches the car- 


methane molecule 
which is formed cannot diffuse away 


lhe tremendous pressures resulting 
fissuring im the vicinity of the 
Another 


embrittlement is thought to occur by 


caAauMm 


carbide particle form of 


hydrogen atoms into 
the 


form hy 


the diffusion of 


sub-microse opie detects in steel, 


where the atoms unite to 
drogen molecules which exert a very 
high pre within the defect 


sure 


How to Lick Hydrogen Problem 

For moderate 
perature and pressure the solution to 
add 


strongly carbide-forming alloying ele- 


conditions of tem- 


the hydrogen problem is to 


nents to the steel. The most impor- 


tant of the se iS chromium \ anadium 


if} small amounts has found some Use 


alloy 


columbium are 


litanium and 


with the 


iti low steels 


chro 
These 


affinity 


used 


mium nicke! stainless steels 


elements have such a strong 
that their carbides remain 


table 


for carbon 
relatively 


rule of thumb, as the 


As a simple 


condition hecorne moore severe wise 


illoys containing more chromium 


, , , 
ind finally auement the chromium 


Thus 


follows 


vith titanium or columbium 


we might construct a table a 


carbor 


chron molybdenur 


chrom molybdenun 
chrom molybdenum 
chrom © nickel 


nickel plus 


type 304 

chrom: titaniun 
type i 

18 chromium, 8° uickel plus 


biurmn 


colun 


type 347 


added two all the 


steele for 


Molybdenum is 


traight chromium metal 


lur@ical reasons, and its presence in 


this service’ is heneficial 


probably 
Creep strength ductility and ease of 


fabrication indicate a change to the 


chromium nickel stainless steels when 


one desires a chromium content over 


five percent Nine nd i2 percent 


chromium alloys might be considered 


for some intermediate conditions, and 
the 12 
u d for 


sels 


percent chromium alloy is 


liner sheets im sore lave 


The Nitrogen Problem 


lron and its allovs. including the 


stainless steels are subject to nitrid 


ng. This is 


it does not 


damaging, but fortunately 


constitute as serous a 


problem as hydrogen attack L he 


iorms a 
diffu- 


According to lhrig, 


the surilace 


further 


nitride layer at 


barrier to the inward 
sion of nitrogen 
this barrier is most effective in Type 
47 stainless 

nickel 


subjec t to 


Copper and nickel-rich 


alloys are not nitriding 
Strongly deoxidized copper (lor ex- 
ample, copper tubing ASTM Spec. 
375-52 type DHP) is 
both 
In fact it is the most resistant 


immune to at- 


tack by hydrogen and nitro- 
gen 
material to the conditions of ammonia 


Yhis 


familiar 


synthesis vet discovered may 


startle some who are with 


the rapid attack of ammoniacal solu- 
The 
disc re pane y is re solved when one re- 
calls that the attack is due to the for- 
mation of a copper-ammonia complex 
Unfortu- 


tions on copper and its alloys 


ion In aqueous solutions 


nately, the low creep strength of cop- 


per limits its use to heat exchange 
tubing where the pressure is practi- 
cally equal on both sides of the tube 
wall 
Lough 


contains inte rvranular 


pitch copper (not deoxi- 
oxides 
the 
disastrous effects on 


Thus the older 


statements 


dized 


These are rapidly reduced by 


hydrogen with 
ductility and strength 


literature contains many 
that copper 1s unsuited for the condi- 
ynthesis 


tion 
Nickel 


brittled by 


ammonia 
Monel 
intergranular 
Claude 
made of an alloy 
nik kel 12 


mium and 2.5 percent tungsten, bal- 


em- 


It is 


metal are 
attack 


and 


reported that process cylin- 


ders are containing 


60 percent percent chro- 
have a life of 
Available 
allovs are 
that 


authoritative in- 


ince iron and that they 


2000 to 25,000 hours data 


on othe: nickel-rich mea- 


ger. It is suggested potential 


users e1tne secure 


formation or conduct tests before 


Several 


plus a 


trying hundred hours in a 
micro- 


will 


reactor metallurgical 


scope and some ductility tests 


separat the men from the boys 





A second article in this series, 


“Metals Don’t Crystallize 
- « « « You Can Prevent 
Fatigue Failures” 


will appear in an early issue of 
Petroleum Refiner 
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Specific Design Problems 

Reactor vessels are made of forged 
alloy steels or of laminated 
The latte: 
of 12 
less Type 410 for insurance 
attack 


Claude process cylinders, relative im- 


layers 


may have an inner lining 


percent chromium-iron stain- 
against 
hydrogen Excepting — the 
munity from hydrogen attack on the 


reactor walls is attained by design 
Incoming cold gases sweep the inne 
wall of the reactor and keep it below 
hydrogen 


a temperature at which 


attack will occur to any serious ex- 
tent. Brick linings are reportedly used 
to some extent 

Forged reactor shells, heads, in fact 
all the high pressure components of 
any process, i.e., valves, piping eté 
should be made of fine grained steels 
This aspect is discussed by Busby et al 
in the analysis of a failure of a forged 
vessel at Trail, British Columbia.* 

Compressors, valves and piping are 
subject to repeated evcles of stress 
originating with the piston strokes of 


These 


take the form @ pressure surges and 


the compressors stress cycles 


vibrations, as well as stresses arising 
from the reciprocating motion of the 
valve 


and components 


designed for 


fail- 


against 


compressor 
Such 


and anticipated 


conditions, unless 


lead to fatigue 


ures. Precautionary desir 


such failures includes anchoring pip- 


ing and installing damping devices 


which will reduce both pressure 


surges and the amplitude 0 ibration 


in the piping. Welds should be care 
fully 


dercut re paired In 


contoured and even slight un 


machinery com- 
ponents deep tool marks and gouges 
Shoulders in 


should be avoided 


shafting and other changes in section 
should be 


and at the 


in reciprocating parts 


streamlined if possible 


very least they should be provided 


with the most generous possible fillets 
ammonia can he 


trouble if 


In cone lusion. 
with little 
is paid to the fundam ntals of attack 


made attention 


by hydrogen and nitrogen, and sound 


enginecring ce sign rigid in pee tion 


and the specification of high quality 


materials and equipment 
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several years cannot be predicated on 
the need for additional nitrogen, In- 


stead, most new ammonia projects not 


Hydrogen—Its Markets and Uses: imoivin: eiirise consumption mus 


he justified on process cost advant 


ages, che aper raw materials, freight 
, ° e . . J savings resulting from location, or 
Catalytic reforming units will make available oijyo. pelative economic advantawes 
whi h prospective new producers may 
otter 
ammonia manufacture, but there are many other possi- —— pypjished information indicates 


that ammonia plants based on cataly 


tremendous quantities of hydrogen. Largest use will be in 


bilities. 
tic-reformer hydrogen are cheaper to 
build than those based on natural gas 


uc o CORK hec: sc c ‘ 2) 
Robert L. James, fuel oil, on ke, suse the hydr 


gen-producing section of the conven 
Art 


tional ammonia plant is eliminated 
Further substantial advantages are 


available becaus ; 5 
HYDROGEN HAS assumed im-  drocarbons refined into fuels wailable because unlike other am 


monia processes, the hydrogen is de 
portance in the refining industry dur- In considering the nonfuel uses fo i 


liver at hie ressure 200 to 700 
ing the past five years as a re sult of hydrogen, it is useful to classify them ered _ pres ilies 


9 


: . 1 and savinits Occur In Compressor 
the development and rapid commer- into 2 categories, viz.: 1, those uses | 7. I 


investment and in compression enerey, 
cialization of catalytic reforming in which hydrogen is required inde- I as 


I rt ) 
processes, The hydrogen is potentially pendently of carbon monoxide; and, oth important contributors to the 


cost of ammonma manulacture 
useful for some chemical processes 2, those synthesis-gas uses in which 


hecaus its purity is high ranging carbon monoxide is an accompanying Dh operation ol new ammonia 
unm 85 percent up to the high 90's. reactant with hydrogen plants based on reformer hydrogen 
The total availability of such hy It is in the first type of chemical however, is not without its economi 
drogen stands at roughly 1000 tons uses that catalytic-reformer hydrogen difficulties, The sale of nitrogen 


per da it diverse locations in the 18 potentially more valuable products to fertilizer outlets, which 


I nited States I his quantity is gen account for about /0) percent ol all 


erated in catalvti reformers totaling Uses for Hydrogen Not Involving nitrogen consumed, is a highly sca 
ibout 570,000-bbl.-per-day capacity Carbon Monoxide sonal operation. Many fertilizer man 


and can be expected to grow further Ammonia Manufacture—Ammonia !4cturers sell the bulk of their prod 


in the next several vears, inasmuch as manufacture is by far the largest out ucts in a two- to three-month period 


reformin is used as a partial sup- let for the hvdrogen used independ In many instances fertilizer manu 


by ently of carbon monoxide, amounting 
1956 about 924,000 bbl. of capacity to 1400 to 1500 tons per day. Am materials only eight months of the 


yea and rarely is it possible in a 


plier of high-octane components | facturers accept delivery of nitrogen 


will be operating which will increase monia—-through its direct use as a 


tl total hvdrogen to 1600 tons per fertilizer and. more importantly competitive market to find a fertil 


dav through its derivatives such as am iver manulacturer vho will accept 


fining industry itself will monium nitrate, nitrogen solutions ‘ jual monthly deliveries. Such custo 


rel urcnasing abits f er exte 
ome a large consumer of for mixed fertilizer manufacture ' purchasing habits requir xften 


\ ** Si 
to desulfurize petroleum urea, and ammonium sulfate has e, and incidentall expensive 


ail to tedrammente clefies exhihlesd cutstandion erawth dem storage capacity for the nitrogen 


ning company has stated World War II. In the fiscal year products, Furthermore, in the com 


lay eventually becom a net 1950-51 the total quantity ol fixed petitive hxed nitrogen market which 


. vel ing to « : \ 
consume! hydrogen beyond what trogen from ammonia produced in is developin and t ome extent 


is now available as a bypt duct. Con- : nited States was 1.560.000 tons which is with us today, it will be 
sideration the potential fuel mar whereas in 1954-55 the supply had necessary to convert much of th 
kets ot hydrogen, either in was o1 pe grown to about 2.470.000 tons. or 58 ammonia to the specihe derivatives 


troleum products, is not within the percent in 4 years The impetus for which consume: demand 

scope of this discussion. Such uses this growth is primarily in demand In the case of urea the ammonia 
overshadow the po ible volume of ior fixed nitrogen used in fertilizer plants based on catalytic-reformes 
hydrogen consumed fer chemicals be- We expect this demand to continu hydrogen are at some disadvantage 
cause of the very large total volume to expand rapidly but, if the plant to plants based on natural gas, inas 
of petroleum products and gas com capacity to produce ammonia the much as no carbon dioxide. needed 
pared to chemicals. To give an idea primary raw material for making for urea synthesis, is produced simul 
of the relative size of the petroleum useful nitrogenous fertilizer materials taneously with the hydrogen, Carbon 
and chemical industries, the entire continues to increase at the rapid dioxiule can be obtained from flue 
petrochemi s industry including rate of the past three years, sub ras, but such sources do not give the 
near « nicals’’ such as carbon _ stantial oversupply with its attendant purity obtainable from shift reactors 
black in 1954 accounted for less adverse economic effects is likely n conventional ammonia plants 


than 3 percent of the volume of hy New ammonia plants for the next Urea, containing 45 percent fixed ni 


PeTrroteuUmM REFINER 171 





Hydrogen... 





trogen, is likely to become more pop- 
ular, particularly in the Middle West 
where the nitrogen consumption is 
increasing most rapidly percentage- 
wise and is expected to become a 
major-volume ammonia derivative 
during the next 10 years 

The combined industrial and mili- 
tary markets for nitrogen constitute 
30 percent of the total market. These 
markets are not nearly so seasonal as 
fertilizer and are highly desirable; 
consequently, they are competed for 
vigorously, particularly because most 
of the demand is in the forrn of am- 
monia, New producers of ammonia 
cannot count on more than a normal 
this market be- 
cause of its attraction to others 


Ihe 


be considered by potential new non- 


share of desirable 


following four points should 


captive producers of ammonia: 


1. Capacity to produce ammonia is 
greater than demand, and some re- 
placement of markets served by 
others should be counted on 

2. Generally, it will be necessary to 
sell most of the material to the fer- 
tilizer industry, which is traditionally 
operated on a seasor «| basis 

4. Derivatives of ammonia will be 
required to serve the fertilizer trade 
Many farmers are neither equipped 
for, nor desirous of, using ammonia 
directly 

4. Marketing strength will be an 
outstanding requirement for success 
in the production of ammonia and its 
derivatives. 


The 


particularly 


Fat Hydrogenation addition 
of hydrogen to fatty oils 
edible 


soybean oils used for margarine and 


oils such as cottonseed and 


shortenings——although accounting for 
less than | percent of the weight of 
the oil, is a reasonably important out 
let for hydrogen. This use is perhaps 
second in importance to ammonia, al- 
though a poor second, The purposes 
of such hydrogenation are to elimi- 
nate the poly-unsaturated acids such 
as linoleic and oleic in order to avoid 
oxidation, and to convert the liquid 
Fat 
usually carried out in batch reactors 


oils to solids hydrogenation is 


in the presence of nic kel catalysts at 
The hydro- 


gen must be of high purity, particu- 


pressures below 100 psi 


larly with to elimination of 


sulfur and carbon monoxide, in order 


respect 


not to poison the catalyst 


Organic Chemicals—In the manu- 


172 


facture of chemicals there 


are numerous examples in which hy- 


organic 


drogen used independently of carbon 
monoxide is required to the extent of 
| to 5 percent of the weight of the 
chemical produc t. but few single out- 
lets are large, and markets for cataly- 
tic hydrogen are not likely to become 
general. Instead, they will probably 
depend more on fortuitous location of 
catalytic reformers near those chemi- 
cal plants using hydrogen for several 
purposes. Perhaps the most important 
example of chemical hydrogenation 
is in the aldol process to produce al- 
cohols having chains of four to eight 
carbons. However, the importance of 
aldol processes is decreasing in favor 
of Oxo processes utilize 
hydrogen Also 
is utilized in Oxo processes is in the 


which less 


the hydrogen which 


form of synthesis gas containing car- 
bon monoxide, thereby placing this 
outlet in the second type of use cate- 
Other organic chemicals being 
hydrogenated are acid to 
make ethylene glycol, and adiponi- 
trile to but 


not important vol- 


gory 
glycolic 


hexamethylenediamine; 
such outlets are 


umewise 


Metallurgy—One potential market 
for hydrogen is in metallurgy, partic- 
ularly as a reducing agent in the 
manufacture of metal powders, but 
also in the manufacture of metal hy- 
drides. During 1954 iron powders 
used primarily for making small 
metal articles such as bearings, mag- 
netic tape, welding rod, gears, and 
the like, 
a total of 25,000 tons, equivalent to a 
1300 tons. The 
nonferrous metals market 


was of the same order of magnitude 


almost doubled in volume to 


hydrogen market of 


powder 


Substantial growth is expected in 
powder metallurgy, and refineries lo- 
cated near such operations may find 


some desirable markets. 


Uses for Hydrogen Involving 
Carbon Monoxide 

In the second type of chemical use 
for hydrogen—i.e., in uses in which 
it is associated with carbon monoxide 
hydrogen from catalytic reformers is 
at a decided disadvantage to the hy- 
by the partial 
oxidation of the 
water-gas reaction employing steam 
with either coke, coal, or natural gas. 


Processes using hydrogen in conjunc- 


drogen made either 


natural gas or by 


monoxide include 
methanol the Oxo 
process, the modified Fischer Tropsch 
process exemplified by the Browns- 


tion with carbon 


manulacture, 


PETROLEUM 


ville operation, and the Oxyl process 
which has not attained commercial- 
ization. The hydrogen used for me- 
thanol is the largest such outlet, 
amounting to about 200 tons per day 
to correspond to 1.1 billion pounds of 
methanol produced per year. 
Excluding the possible economic 
generation of supplies of carbon mo- 
noxide independently of hydrogen, 
however, reformer hydrogen can 
probably enter into such operations 
only as a supplemental reactant. In 
some processes utilizing synthesis gas 
it is desirable to adjust the hydrogen 
ratio to higher 
ratio involving 


to—carbon-monoxide 
than the 2:1 
partial oxidation of methane, or the 
3:1 ratio involving and 
steam. Traditionally such ratios are 
obtained through shifting part of the 
monoxide to carbon dioxide 
by reaction with steam, 
thereby sacrificing a portion of the 
Reformer hydro- 
gen could be used as a supplement 
to avoid shifting of the carbon mo- 


levels 


methane 


carbon 
additional 


carbon monoxide 


noxide 


Development of New Uses 

Considerable development is 
needed if chemical outlets for the in- 
creasingly large volume generated in 
catalytic reformers is to be assured in 
markets other than ammonia. New 
outlets are needed, which require hy- 
drogen volumes of the same order of 
magnitude as that now consumed in 
ammonia. Research could perhaps be 
expanded on reactions analogous to 
ammonia, and the development of 
phosphine to commercial quantities 
may be such an example. Phosphine 
offers a potential way of shipping 
phosphorus at a highly concentrated 
level, and perhaps such developments 
could aid the exploitation of ele- 
mental phosphorus by reducing the 
effective freight cost of shipping this 
fertilizer material from its origin to 
its point of consumption. The pos- 
coal-hy- 
drogenation chemicals 
in the development stages is 


sible commercialization of 
prox cesses for 
now 
another example. 

In reactions of hydrogen involving 
synthesis gas, the research opportu- 
nities encouraging reformer-hydrogen 
consumption are reduced largely to 
carbon- 
exclude si- 


economic devewpments of 


monoxide which 


multaneous production of hydrogen 


sources 


Original presentation was before 
the API Division of Refining midyear 
meeting, St. Louis, May, 1955. #+# 
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Electrical System Modernized 


In modernizing a refinery electrical system, four salient factors to be consid- 


ered are: (1) distribution voltage and power source, (2) dependability and continuity, 


(3) system flexibility, and (4) operational simplicity. 


W. H. East and G. R. Dunbar* 

AS A REFINERY in size 
and complexity, the electrical system 
must be expanded to keep pace. At 
the same time, consideration must be 


grows 


given to modernizing the existing sys- 
tem to provide a dependable, flexible 
system for the entire plant. Moderni- 
zation of the electrical system was re- 
cently completed at Tide Water Asso- 
ciated Oil Company's Avon Refinery, 
which-is a 95,000-barrels-per-day re- 
finery located in Contra Costa County 
on San Francisco Bay. 


Background of Electrical Distribu- 
tion—The original electrical distri- 
bution at the Avon Refinery was at 
2400 volts and this distribution is still 
used today. The existing substation 
No. 1 was constructed in 1929 and 
consisted of 22 feeders using oil break- 
ers of fixed position design with dis- 
connecting switches for isolation from 
the 2400-volt bus. At the outset, this 
substation fed the plant and its lim- 
ited confines adequately. However, as 
the plant expanded to meet the de- 
mand for newer petroleum products, 
increase the 
feeders as well as extend 


it became necessary to 
number of 
the length of distribution lines. 

In the middle 30’s it became neces- 
sary to add Substation 2. This con- 
sisted of an open-type outdoor substa- 
tion with fixed position oil circuit 
breakers, single bus system with 10 
feeders. The rapid expansion of re- 
finery facilities before and during the 
soon made it to add 


wal necessary 


Substation 3. This substation consisted 
of modern drawout type oil circuit 
breakers, of indoor metal clad switch- 
gear construction which fits in with 
the present day thinking of the mod- 
Associated Oil 


Dunbar with 
San Francisco 


"Mr. East is with Tidewater 
Company Associated, Calif, Mr 
Westinghouse Electric Corporation 


June, 1955—Petrroteum REFINER 














FIGURE 1—Simplified diagram of the refinery distrubution system. 


ernization of the electrical distribution 
system. Substation 2 has been recently 
modernized to the extent of double 
bus arrangement, additional drawout 
type oil circuit breakers with overload 
protection and the replacement of 
dash pot series tripping devices with 
overcurrent relays. Eventually, Sub- 
station | will be replaced to fit in with 
the modernization trend 

The two most recent substations are 
t and 5, employing the double bus 
transfer switch which 
forms the heart of dependability and 
of service. These substa- 
tions are equipped with transformers 
their 
switchgear, forming unit substation 


arrangement 
continuity 
connected to 


throat respective 


type designs. 
The Avon Refinery does not gen- 


erate any of its power. Power is pur- 
chased from the electric utility com- 
pany which generates power at a 
steam plant immediately adjacent to 
the Tide Water property. This steam 
plant radiates 12-kv feeders to local 
distribution centers throughout the re- 
finery. The utility is responsible for 
dependable 2400-volt service to the 
refinery’s distribution switchgear. See 
Figure |. 

Electrical Distribution Require- 
ments—The general electrical distri- 
bution requirements of a refinery are 
similar to those encountered in other 
process plants of 


industrial compa- 


rable size. The basic needs of system 
dependability, continuity, and flexibil- 
ity as well as simplicity are imperative 


in refinery distribution, In fact, the 
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actor ot system dependability and 


continuity is of the greatest impor 
tara 
of the continuous nature of the 


tion. A sinwle day of 


down of refinery operation represents 


im pe troleum processing hecause 
opera 
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the total power source ts from a util- 
with a generating plant at or near 
the refinery area. Such is the case with 


trie 4 


wed for th 


on Retinery. In this case, steam 


turbine $ Can also be pur- 
the utility for use in re- 


chased from 


ninery process 
aracteristic of the older rehnery 
distribution at 2400 volts. This 

many icW#vantages provid- 
be made ivailabl at the 


pout ol ppl ition without undue ex 
transmission and the risk of 


2400 


poor re ulation A\ volts cone 


siderable SAvVinWwSs Can he realized in 


the cost of motors and control since 


this is a utilization voltage for them 


Also. 2400-volt distribution represents 


only one transformation to either 480 


or 208 volts. whiches 


r is more pre ler 


able for utilization purposes 
In any event, the choice of the dis 
tribution voltage can appreciably af- 
the distribu 
Since the 


voltage level influences the cost of the 


fect the arrangement of 


tion systern and equipment 
apparatus appreciably, careful con- 
should he the 
Generally, the 


sideration given to 
involved 


economical use of 


switcl rear 
circuit breakers at 


400 volts is limited to 


interrupting 
not exceeding 185,000 kva and 


250.000 kva and 


duties 
at 4 


he ke mw 


60 volts to 


For area loads in excess of 10,000 
kva, the cost of 2400-volt distribution 
switchgear may become excessive, and 
15 kv hecomes justifiable. Likewise, 


1 5-ky 


those for 


feeder circuit are 


2400 volts, due 


costs tor a 
lower than 


mainly to the lower current require- 


ments and the greater permissible cir- 


cuit loading within voltage rewulation 
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limits. However, the particular area 
load requirements, i.e. size and num- 
ber of motors and distance from the 
point of distribution must be con- 


sidered In eat h case 


De pe ndability and Continuity 

When considering the factors of de- 
pendability and continuity, considera- 
tion must be given equally to the 
equipment arrangement and the type 
of system. The use of double-bus 
considerable 


quipment 


schemes has gained 


prominence in distribution 
to provide a greater degree of service 
schemes 


continuity. Ail double-bus 


permit a circuit to be transferred to 
inother feed while the original feeder 
is removed from service for inspection 
or maintenance. The type of transfer 


and method used may vary with the 


double-bus scheme employed how- 


ever, the basic principle of feeder 
transfer is evident 

The general use of metal clad 
switchgear provides the requisite of 
more adequately than 


Whether 


the metal clad gear is placed indoors 


dependability 


other forms of equipment 
or whether it is weather-proofed for 
outdoor use Goes mo. reduce its de- 
pendability. The availability of indoor 
space versus the additional cost of out- 
door equipment usually determines 
which type of equipment is used 
Drawout circuit breakers, insulated 
bus, efficient circuit interruption, and 
automatic restoration are but a few 
features available in metal clad switch 
gear which promote depe ndability and 
continuity. In corrosive or hazardous 
atmospheres, oil circuit breakers re- 
ceive general recognition. However, 
where the atmosphere does not dic- 
tate oil ummersed contacts, air circuit 


breakers are readily used and the oil 
handling problem is eliminated 
see Electrical Power Distribution 


for Industrial Plants 


System Flexibility 

It is frequently necessary to move 
loads, increase the Capacity ol certain 
loads, or to add feeders for new loads 


changing 


in a rehinery to meet proc- 


esses OF produc tion methods. The abil- 
ity of an electrical distribution system 
to accommodate these changing load 


requirements with the minimum olf 


distrubance and interruption to elec- 


trical facilities is considered system 


flexibility. System flexibility is par- 


ticularly necessary in today’s refinery 
processing with the steadily growing 
need for additional output and chang- 


ing methods 
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FIGURE 3a—Substation No. | (Front View) FIGURE 3b—Substation No. 1 (Rear View) 


lo provide for future capacity in-_ distribution bus by keeping the feeder ent that the interrupting ratings ol 
creases, the transformer size at the breaker open until the load is con future equipment should be higher to 
primary substation should be studi- nected. All other means of adding cur meet the increased capacity of the 
ously selected. Ii the estimated load cuit feeders to the primary equipment utility to feed a fault; that alternate 
ing condition is such that a standard make it necessary to shutdown tem-_ feeder breakers should be provided to 
transformer self-cooled kva rating will porarily to make connections keep processing units in operation 


render sufficient capacity based on Since flexibility is an over-all sys that provisions should be made to 


growth potentialities, this rating is the tem problem, all equipment to be af facilitate maintenance of electrical 


economical choice. If, however, the fected by additional capacity should equipment without having to wait for 
transformer capacity appears to be too — be applied on the basis of the ultimate shutdowns of units; that more reliable 
close to the estimated load and pro- power conditions. The most elaborat and accurate relaying should be pro 
jected growth, consideration should system planning for additional feeder vided to prevent unnecessary power 
be given to making provision for circuits is useless if the existing equip- failures: and, that the electrical equip 


pacity by adding fan cool ent is not of adequate size to handle ment should be so constructed as to 


i] the trans the increased capacity provide maximum ilety to operating 
present Increas- personne! 

, eve Sim plicit) 

capacity with fans $y the use of current limiting re 


: 1 ' ’ . } ' | 
a higher cost per kva Lhe ctors of system continuity s-tors on ail 12-kw feeders radiating 


and flexibility are put imto effect el 


fan-cooled basis with losses in to the refinery and maintaining sul 


iter proportion than heientl b simpl direct-acting hoient impedance in substation tran 


». For this reason. if equipment. The need for operational formers. the tilitv has . the ir 
tumately run the becomes most apparent dur 


terrupting requirement to LUUOUOD 
transiorime ontuunuously at the tan it} . of emergency power outage kva at 2.4 kv. In order to provide for 


vhere each minute of process shut , 


cooled rating. consideration should be 


maximum interchangeahilit i 


' 
down represents loss in dollars decided to standardize on 10) 


given to t next higher self-cooled 
if 1 double bus scheme is employed KVa intert pain ating circull bre 

irrangement to provide wrnes becoming mort eer ers for all 2.4-kv switchgear 

practice in refineries the procedure ol Reliabilits od velovin eam o 


. transfer should be well estab 
bution witchgear 1s to permit addi . factor when the company hy 


operating personne! to 


for load growth in the primary distri 
‘an to 


tion of future feeders without d 


1S- 


replace large steam pumps with elec 


| i” to aA minimum In 1 
turbing the existing ones, One way to oe trical motors in the 700-hp range. The 


| j equipment operatior 
include tl — se is to provide a ti | ' old ITI and dash pot type rela 
lock were 80 unpredictable that it became 
j l A rite OCK yy ‘ SSary 
provisio r double-end feeding . . ro in waren NECESsAl necessar to |} 
When iri ; louble-ending ‘s pro- oO msut proper and loolprool opera 


. le | ’ 
breaker initial equipment wit! ule, simple and direct-a¢ 


ave in pectirician 


tandby in the ibstation each time 


vided tion with the bus ti one of the larv iotors was started in 


breaker open is recommended to pre ; . rv 
, lide Water Electrical System order reuit back on the 

vent doubling the availabie capacit vent of trip-out CM cours 
In ie Planning phase of the 
feeder the possibility ot the process superintendents shortly hye 
modernization and expansion of the 

interrupting rv: t i la solut 1 to th } 
v refinery electrical system, the existing an to demand a solution to the prob 

Chere are times when spare mates wes exnupimed tm, desatunine len lem to prevent costly disruption te. 


production, Overcurrent relays were 


Sub 


. sinned > ini . 
feeders are ipphed at the initial in weaknesses from operational main 


Staliation Sucl ni an be con- tenance and satety standpoints Fror adapted to one circuit breaker in 


nected without de-energization of the past experience, it was readily appar tation | with excellent results, Sub- 
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sequently most of the circuits in that 
substation have been so equipped and 
outages due to high inrush current on 
start up of large motors has been 
eliminated 


Phe equipment as installed at Sub- 
stations |, 2 and 3 did not permit the 
removal of a circuit breaker for main- 
tenance purposes without disturbing 
service. In fact, Substation 
structed 25 years ago, is indoor equip- 
ment consisting of open type construc- 
tion with bare busses, as shown in 
Figure 3. Therefore, it was impossible 


1, con- 


to provide for regularly scheduled pre- 


ventive maintenance. Maintenance 
could be effected only in the event of 
service failure or at irregular intervals 
when units were shut down for re- 
pairs. The maximum permissible shut- 
time for 
normally eight hours, hardly enough 


to do a thorough job. To illustrate the 


down electrical circuits is 


point at hand, Substation 3 was in 
operation for nine years before the en- 
tire units could be shutdown for a one 


day overhaul 


At Tide Water, safe working condi 
tions for the employes are considered 
to be of prime importance, and vast 
surns are spent to provide suc h con- 
ditions. In selecting new electrical 
equipment, much emphasis is placed 
on personne! safety. All live parts must 
be completely enclosed, and interlocks 
must be provided to prevent improper 
sequence of operation. Although the 
substations are located in non-hazard- 
ous areas, it is preferred that the 
breakers operate under oil because of 
a corrosive atmosphere. The transfer 
and feeder circuit breakers in substa- 
tions 3, 4 and 5 are identical electri- 
cally and physically which adds to the 
effectiveness of service continuity and 
dependability as well as the economi- 
cal aspect of complete inter-change- 
ability 


In order to eliminate the cost of 
construction of expensive buildings to 
house the breakers and to conserve on 
indoor space, the equipment is metal 


clad in weather-proof enclosures 


The unit-type substation proved to 
be the answer to the 
ments. See Fiwure 4. A 
transfer bus arrangement, as indicated 


above require- 


main and 
in the single-line diagram for Substa- 


tions 4 and 5, make it possible to 


maintain feeder power during transfer 
and 


for maintenance inspection of 
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FIGURE 4—Substation No. 4 showing 5000-kva 


unit. 


feeder breakers. The procedure here 
is to close the transfer bus disconnect 
switch for the feeder breaker to be 


removed from service. close the trans- 
fer breaker, and then trip the feeder 
breaker and remove it to the inspec- 
rack. Each 
nect is interlocked with the 
breaker so that the disconnect cannot 


tion transfer bus discon- 


transfer 


be opened or closed unless the trans- 
fer breaker is in the open position 
Although 
ternally operated, the additional safety 


these disconnects are ex- 
factor of interlocks was introduced to 
prevent the possibility of opening the 
disconnects under load. All live parts 
are completely enclosed, including the 
the trans- 
connections 


primary connections at 


former. The secondary 


from the transformer to the switch- 
gear are likewise enclosed in a throat 
connection thus providing lor maxi- 
mum safety for operating personnel 
safety remove any 


These measures 


necessity for a fence around the sub- 
station 

Overcurrent relays provide for re- 
liable quck-acting and selective trip- 
Each set of feeder breaker re- 
ays is coordinated as well as possible 


ping 


current limiting fuse motor 
Al- 


hough complete coordination is not 


with the 
starters being fed by the breakers 
obtained between overcurrent relays 
and fuses on the larger motors, oper- 
ating experience has been satisfactory 
rhis coordination extends completely 
from the utility breaker relays down 
through the load breakers. A typical 


relay curve is shown in Figure 2 


A combination of overhead and 
ground distribution lines is used for 
distributing power throughout the 
Avon Refinery. Normally, for shorter 
lines, one-fifth of a mile or less, un- 
derground varnished fabric lead- 
covered cables are used. It is generally 


preferred to keep distribution cables 
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underground to minimize obstruction 
to maintenance equipment such as 
cranes, and because of corrosive at- 
mosphere present in refinery areas. 
However, due to the greater cost of 
underground distribution, overhead 
construction is used on longer lines. 

There is no general plan in the near 
future to tie the 2.4-kv distribution 
lines together. It is felt that this added 
security is not justified since the 
double-bus type distribution system 
provides sufficient reliability, obviat- 
ing a secondary loop. 


SUMMARY 

The modernization of the electrical 
distribution system of the Avon Re- 
finery has incorporated the following 
features 

1. Reliable overcurrent relaying 
protection replacing former less ac- 
curate ITL and dash pot tripping 
devices. 

2. All modern distribution equip- 
ment to employ double-bus type 
construction replacing single-bus dis- 
tribution formerly This type 
construction permits greater flexibility 
and feeder 
circuit breakers without discontinua- 


used 


regular maintenance of 
tion of service. 

3. Metal clad switchgear with oil 
circuit breakers rendering greater pro- 
breaker contacts 


tection to circuit 


from corrosive refinery atmospheres. 
4. All unit substation type design 


employing bus connection between 
transformer and switchgear providing 
maximum reliability and over-all co- 
ordination. 


5. All equipment provided in 


weather-proof enclosure for outdoor 
construction, minimizing usage of val- 
uable indoor space. 

6. Standardization on all circuit 
breaker ratings, electrical and physical 
interchangeability, providing greater 
continuity of service, economy, and 
ease of maintenance. 

Original was at the 
Winter General meeting of the Ameri- 
can Institute of Electrical Engineers, 
New York, February, 1955 
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FIGURE 1—How plant rich and lean DEA streams compare on potentiometric titration curves. 


How to Analyze DEA Solutions 


Watch the acidic constituents since they tie up diethanolamine solution from 


doing its job of removing hydrogen sulfide. 


M. S. Henry and M. Grennert 
General Petroleum Corporation 
IN ORDER TO maintain checks 


on the condition of the diethanola- 
mine and on the amount of hydrogen 
sulfide the 


streams at General Petroleum’s plant 


removed from refinery 


at Torrance, Calif., daily control tests 
are made on both the rich and lean 
solutions. The hydrogen sulfide con- 
tent is determined by iodimetric titra- 
and the 
able for hydrogen sulfide absorption 
called DEA) is 


termined in the | an solution by titra- 


tion, diethanolamine avail- 


usually ‘free”’ de- 
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tion with standard acid to the inflec- 
tion point on a potentiometri« curve 


Investigation of Stable Diethanola- 
Since 


tion of diethanolamine gives a 


mine Salts an aqueous solu- 
hasi¢ 
it will react to some extent 


this 


reaction 
all 


reason 


with acidic substances. For 


it is to be expected that, in 


addition to hydrogen su!fide, any 


odor and acidity of the distiliate will 
will also tend to be extiacted in the 


absorption system If these materials 


are more strongly acidic in aqueous 
solution than hydrosulfuric acid, they 
will form heat-stable with di 
ethanolamine from which the latter 
will not be liberated during the re 


salts 


generation process 

Although acidic constituents form 
ing stable DEA compounds may be 
present in the refinery gas in very 
relative the 
hydrogen sulfide, in a closed system 


small concentration to 


their salts will continue to accumu 


late in the absorption fluid, This will 
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result in a gradual diminishing of the 
lable 


its replenishment becomes nec 


avai diethanolamine until, in 


tine 


essary in order to maintain efficient 


absorption of hydrogen sulfide 


Among the acidic materials which 


our laboratory has investigated as 


possible constituents of the refinery 


DEA 


analyses are 


solutions, and those for which 


usually made during 


periodic examinations are A) or- 


aC ids B 


thiocyanate 


chloride, (CC) cya- 
and (D 


and thiosulfate 


van 


nde and sul- 


fite, sulfate 
A. Oreanu 


acids in a used diethanol- 


acid In order to de- 
tect organ 
amine solution containing an accumu- 
distillation from 


Che 
will 


lation of stable salts 


may he used 


distillate 


phosphor acid 


odor and acidity of the 





When air pollution became a fa 
tor of such great importance several 
years ago. General Petroleum Cor- 
poration buiit a diethanolamine 
Torrance, Calif., refin- 


(HOC,H,),.NH + 


treater at its 


HOC,H,):NHLOH 


ery. The plant was designed to treat 
refinery gases and, in addition, a 
light liquid stream consisting princi- 
pally of C, and C, hydrocarbons, 
from which charge stocks for alkyla- 
tion and catalytic polymerization 
units are prepared 

Gases to be treated are collected 
from various units in the refinery, 
including those engaged in primary 
distillation, vis-breaking, thermal and 
catalytic cracking, alkylation, and 
coking. Extraction of hydrogen sul- 
fide is accomplished by contacting 
the gas stream with an aqueous solu- 
tion of diethanolamine in absorption 





Where the DEA Stream Comes From 


H,O — (HOCH, 


cold 
HS = 


columns, in a process similar to that 
described by Bottoms.’ The principal 
reactions occurring in the system 
may be represented by the following 
equations 


NH,OH 


HOC,H,).NH,HS + H,O 


hot 
The 


hydrogen sulfide enriched 
DEA (also commonly referred to as 
the “rich” or “foul” solution) is 
pumped through than seven 
miles of pipe line to Hancock Chem- 
ical Company where it is regener- 
ated by heating in a stripping tower 
The liberated hydrogen sulfide is 
further processed to reclaim the sul 
fur, while the regenerated or 
“lean”’) solution is returned to the 
absorbers at the refinery. Thus, a 
continuously-operating, closed system 
is maintained in which the absorp- 
tion fluid is enriched and stripped 
repeatedly in an |1-hour cycle 


more 
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indicate the organic 


acids. Norris and Clege*® showed that 


presence of 
the organic acids extracted by di- 


ethanolamine from cracked refinery 
consisted principally of acetic 
Their work 


general, 


vases 


ae 


and formic acids indi- 


cates that, in the organic 


acidic constituents of refinery wases 
are low molecular-weight. monobasic 
acids having dissociation constants 
greater than the first dissociation con- 


stant of hydrosulfuric acid 


For practical purposes, it is not 


necessary to identify the individual 


organic acids in routine analyses ol 
the absorption fluid, since their di- 
ethanolamine equivalent can be de- 
termined by potentiometric titration 
This 


when the potentiometric 
curves of lean DEA solutions showed 


with standard acid was noted 


titration 


two inflection points. The second in- 


flection point, occurring approxi- 


mately at a pH of 3.5, was not found 
curve of unused di- 


in the titration 


ethanolamine, but became more pro- 
nounced im the 


stable 


plant solution as 
salts accumulated. Typical ti- 
tration curves for rich and lean solu- 
DEA system after it 


had been in operation for some time 


tions from the 


are shown in Figure | 
A titration curve showing inflection 


points similar to those of the plant 


olution was obtained on a synthetic 


so ition of unused diethanolamine 


con in@ acetic acid and other 


known to be 
The difference 


stable salts 


the regenerated DEA 


present in 


PETROLEUM 


between the first and second inflection 
points in the titration curve was 
found to be a good measure of the 
added acetic acid, The curve for this 
titration is represented by Curve B in 
Figure 2. Moreover, another synthetic 
solution, identical to the first except 
that it did not acid, 
gave a titration curve resembling that 
of the pure DEA as shown in Curve 
A of Figure 2. It will be noted that 
this inflection 
point 

The first inflection point in the po- 
titration of plant DEA 


contam aceti« 


curve has only one 


tentiometric 
solutions is a measure of the un- 
combined diethanolamine. In pure 
DEA this 


found to agree with that obtained by 
titration to the methyl red end point, 


solutions, value has been 


which is ordinarily used in control 
free diethanolamine 
that 


difference 


tests to measure 


However, it was observed with 


plant DEA solutions, the 
between these values increased as the 


organic acids accumulated. In order 


to determine which end point gave 


the more accurate measure of un- 
solutions 


DEA 


It was 


combined diethanolamine 


containing known amounts of 


and acetic acid were titrated 
that 
amine were obtained by 


the methyl red 


found high values for the free 
titrating to 
whereas 


end point, 


values obtained by titrating to the 
potentiometric end point agreed with 
the theoretical amount of uncombined 
diethanolamine in the 
Curves for the titrations are shown in 


illustrate the 


solutions 
These clearly 


Figure 3 
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wide range through which color 


changes occur in the indicator when 


organic acids are present in the DEA 


B ( hloride 


tain small amounts of inorganic chlo- 


Crude oils often con- 


rides, especially those of calcium 
the re- 
tend t 


magnesium, and sodium. In 


fining processes these salts 


hydrolyze, thereby leading to the for- 

mation of hydrogen chloride. In orde: 
the 

that 


this means, crude oils are frequently 


to reduc¢ amount of hydrogen 


chloride would be liberated by 


pre-washed to remove inorganic salts 
However, at General Petroleum’s re 


finery, which processes unwashed 


crude oils of low salt content, the 


chloride content of the absorption 
fluid 
moval system 
Chloride 


metrically 


from the hydrogen sulfide re 


has been negligible 
has been determined gravi 


DEA solu- 
] chlo- 


precipitation of siiver 


in regenerated 
tions by 
ride 
C. Cyanide and Thiocyanate 
cracking 
the 


During processes a por- 


tion ol organic nitrogen com- 


pounds, which are present in small 


amounts in most crudes, is converted 
to smaller, gaseous molecules such as 
Analyses of re- 


this 


hydrogen cyanide 


finery have shown sub- 


VASCS 
stance to be present in trace 
Although the 


cyanide 
this 


quan- 


tities weakly acid 
di- 
affect 


the absorptive capacity of the amine 


hydrogen reacts with 


ethanolamine, should not 


lution for the more acidic hydrogen 
sulfide 


toms 


as was pointed out by Bot- 


in discussing the interferences 
encountered in ethanolamine absorp 
tion 


It has 


under 


systems 


been found, however, that 


certain conditions cyanide re 
acts with constituents of a hydrogen 
sulfide-enriched DEA solution to form 
thiocyanate, which reduces the avail 
olution by 


The re 


formation ol 


able amine content of the 
chemical combination 
the 


are believed to be analo 


stable 
actions leading to 
thiocyanate 
gous to those that are known to occur 
sulfide solution to 


added. Firstly 


s partially oxidized 


in an 
which ( 


monium 


MnmMoniuin 


anide 1s am 


sulfide 


by atmospheric or dissolved oxygen 


to liberate elemental sulfur, which 


dissolves in the ammonium sulfide 


forming polysulfides. Polysulfides then 
react with the cyanide in the solution 
to form thiocyanate as re prese nted by 
the equation 
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pH @ TTF 


> 


Potentiometric 


Curve A- 16 ot % Offa “T ’ 


® Estimoted infiection Point 





Curve 8 6 wt % DLA*+ 2 wt % Acetic Ac 





+ + 


. , 


| 


; ; ; ; ; 


ET a ee ee 





daw 
20 
Millditers Of 


FIGURE 2 


NH,).S. + 2CN >» 2NH,SCN 


betwee 


he 


DEA and cyanide would then be 


analogous reaction 


HOC,H, 
2| (HOCH, 


NH, |S. +- 2CN 
NH,|SCN 
In order to determine some of the 


conditions influencing thiocyanat 


formation in a hydrogen sulfide ab 
fluid 


diethanolamine 


sorption laboratory tests were 


made lo solutions 


containing smal! concentrations of 


hydrogen sulfide was added 


The 


to diethanolamine 


‘ vanicde 


in varying amounts mol ratio 
of hydrogen sulfide 
range ol 
In addi- 
tion, sodium polysulfide was added to 


of the After the 
stand for 


in these solutions was in the 


one-half to slightly over one 


portions solutions 


solutions were allowed to 


rious periods of time at room tem- 


perature their thiocyanate content 


was determined and the following re 


sults were noted 


|. In solutions to which polysul fide 
anide to 


yas added, conversion of ¢ 


thiocyanate occurred almost imme 


diate! 
2. In solutions to which no poly 
added, the rate of 


thio ' 


ulfide was con 


ersion of cyanide to anate 


decreased with decreasing sulfide con 


centrations 
In general the cyanide concen 


half 


almost 


tration was decreased hb om 


vithin ten minutes a 1 was 


0.1000 N HCI Used In Titrating 5 Milliliters 





rf a 
60 70 a0 60 


Of Solution 


How synthetic rich and lean DEA solutions compare on potentiometric titration curves 


entirely converted to thiocyanat« 


within three hours 


It becomes apparent theretore, that 


cyanide tends to be converted to thio 
readily under most plant 


This « 


of cyanide to thiocyanate in the pres 


cyanate very 
operating conditions onversion 
ence of polysulfide is used in the ana 
lytical method for the determination 
of cyanide in plant DEA solutions 
Thiocyanate is first determined on a 


of the 


metrically, by 


portion sample either gravi 


precipitating It a8 cu 
prous thiocyanate, or colorimetrically 
by forming ferric thiocyanate, An 
other portion of the sample is treated 
with an excess of sodium polysulfide 
solution in order to convert any cya 
and the 


The 


two determinations 


nide present to thiocyanate 


thiocyanate is again determined 
difference in the 
the cyanide content 
should be 


nitration ol 


is a measure of 
ol the 


that 


solution, It tated 


the cyanide com 


plant solutions has been less than the 


detectable limit of this method. indi 


cating that compiet conversion to 


thiocyanate has occurred within the 


stem 


Thiosul 


refining 


D Sulfit 
Since 


Sulfate 2 


and 


fate most petroleum 


processes are conducted in virtually 


reducing conditions 


For thi 


sui h 


air-lree ystem 


generally prevail reason, the 


gases formed in units do not 


ordinarily contain compounds of both 
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Analyze DEA Solutions... 





sulfur and oxygen, such as sulfur diox- 
ide and sulfur trioxide. Refinery gases, 
therefore 
contribute any significant amounts of 
sulfite and sulfate to the DEA solution 
during hydrogen sulfide removal 

The hydrogen sulfide removal sys- 
tern differs from other refinery proc- 
esses, however, in that localized oxi- 


would not be expected to 


dizing conditions may exist from time 
to time, This may be due either to 
disso!ved oxygen in make-up water or 
to the inclusion of atmospheric oxy- 
gen in the gas collecting system. When 
total sulfur determinations on the re- 
generated DEA solution showed that 
appreciable amounts of stable sulfur 
compounds were present, it was logi- 
cal to suspect that these might include 
relatively strong, acidic, sulfur-oxy 
compounds, such as sulfite, sulfate, 
and thiosulfate. In repeated analyses 
of regenerated DEA solutions by the 
method of Uhrig and Levin,‘ how- 
ever, we have found no sulfite; and 


gravimetric determinations as barium 
sulfate have shown only small amounts 
of sulfate to be presen:. Thiosulfate, 
on the other hand, has always been 
found to some extent in the absorp- 
tion fluid 

When thiosulfate continued to ac- 
cumulate in the DEA system during 
the early operational period, labora- 
tory experiments were undertaken to 
conditions 
substance would 


some of the 
under which this 
form in diethanolamine solutions. As 


determine 


in the case of thiocyanate formation, 
the reactions occurring were believed 
to be analogous to those that take 
place in an ammonium sulfide solu- 
tion. Polysulfide is first formed and 
this then reacts with additional oxy- 
gen to form thiosulfate, The equation 
for the latter reaction is as follows: 


2(NH, Ss -+ 30; » 2(NH,),S,0O,; 


The corresponding reaction for the 


enriched diethanolamine solution 


would be: 


TABLE 1 


Analysis of Lean Diethanolamine Solution 


Appearance 
Specitte gravity 60 60 7 
Albalinity (tree DEA) expressed as weight percent DEA 





Bodium (Ne 
Ammonia | Nits) 
Carbon dinaide (COs) 
Oreanie acids, as acetic (CHsCOOH) 
Chloride (CT) 
Tota! Sulfur 
Bulfide (8°) sulfur 
Mereeptan (RP ) sulfur 
Thieeyanste (RCN) sulfur 
Thiewulfate (890s) eulfur 
Bulfate (BOs) sulfur 


Total Nitengen, K jpeldahl 
Ammonium (NH 4) nitrogen 
Thiseyanate (SCN) nitrogen 
Total (free and combined) DEA nitrogen (by difference) 


i es 
Clear, Reddish-Amber Colored 

1 1646 
9.37 


Werght 

Percent 
074 
043 

<O0.01 
2.25 
oo 
2.72 


DEA Equivalent 
(Wt. & DBA) 








TABLE 2 
Comparison of the Theoretical Composition and the Analysis of c 


Synthetic Diethanolamine Solution 


= 


Weight Percent of Constitvcats 


Theoretical | Determined | / Terence 








pibeliniey, (free DEA) expreamed as weight percent DEA 
Redium (Na) 

Ammonia (Nis) 

Carhen dioaide (COs 

Organic acids, as acetic acid (CH COOH) 


Tota! eulfur 
Sulfide (7°) sulfur 
Thiceyanate (SCN™) sulfur 
Thiaeulfate (AgO"s) sulfur 
Bulfate (BOs) sulfur 


Total nitrogen 
Ammonia (NII*«) nitroger 
Thiecyanate (SC N™) nitrogen - 
Total (free aod combined) LEA nitrogen (by difference) 


12.61 12.45 +004 
2m 200 0—Cl| lO 
023 021 | —om 
0.03 00% 86| «4408 
220 195 0.25 


308 | 298 6.05 
ol 009 0.02 
215 2.12 0.08 
0.76 | 071 +001 
6.07 oo +0.02 
10 002 

5.15 | 34 +6.01 
019 002 
Om 001 
200 +004 


4.13 
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(6) 
[ (HOC,H,).NH;],5; + 30, 
2| CHOC,H,)2N Hy} S20, 


The objectives of the laboratory ex- 
perimental work were to determine to 
what extent the formation of thiosul- 
fate was affected by the degree of 
saturation of the solution with oxy- 
gen, the degree of saturation of the 
solution with hydrogen sulfide, and 
the temperature of the solution. For 
this purpose pure diethanolamine so- 
lutions were blown with nitrogen to 
reduce their dissolved air content and 
were then saturated to different ex- 
tents with hydrogen sulfide. Portions 
of these solutions were allowed to 
stand in contact with air for varying 
lengths of time at the ambient tem- 
perature and at the temperature used 
in regeneration of the DEA. Other 
portions of the solutions were treated 
similarly in a nitrogen atmosphere 
from which air was excluded, Follow- 
ing treatment of each solution, it was 
analyzed for thiosulfate concentration 
by iodimetric titration. 

The laboratory data thus obtained 
showed that: 

1. Thiosulfate formation occurs in 
hydrogen sulfide-enriched diethanola- 
mine solutions in the presence of even 
trace amounts of oxygen, but thiosul- 
fate formation is negligible in such a 
solution if air is excluded. 

2. The rate of thiosu!fate formation 
depends, in general, on the degree of 
saturation of the solution with hydro- 
gen sulfide. 

3. For given hydrogen sulfide and 
oxygen concentrations, the rate of 
formation of thiosulfate increases as 
the temperature is raised. 

In order to determine thiosulfate in 
the presence of sulfide by iodimetric 
titration, the sulfide was first precipi- 
tated with nickel sulfate and then re- 
moved by filtration. This provides a 
satisfactory method for the routine 
determination of thiosulfate in rich 
DEA solutions. With lean DEA solu- 
tions, the thiosulfate content is also 
determined iodimetrical!ly; however, 
in this case, treatment with nickel sul- 
fate is usually unnecesary 


Analysis of Diethanolamine Solu- 
tions—As a result of the chemical in- 
vestigation of regenerated DEA solu- 
tions for stable acidic components, a 
scheme of analysis was developed for 
the periodic testing of the lean ab- 
sorption fluid. The data thus obtained 
have enabled the refinery to follow the 
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condition of the plant solution and to 
determine the extent of physical and 
chemical losses of diethanolamine | 
from the system. A similar analysis of | Solution A= i2wt %DEA 
the rich DEA is not generally made, ; et Ee vivelent OF Acetic Acid. 
since it does not differ materially from =e 4 |__| Solution C- iawt % DEAtI2 wt % DEA 
the regenerated solution except in its Equivalent Of Acetic Acid 
hydrogen sulfide content. A_ typical | | 
analysis of the lean diethanolamine is 
shown in Table 1. : ! 
Table 1 shows the calculated per- 
centage of DEA to which each con- 
stituent of the solution is equivalent 
These values are a measure of the ex- 
tent to which the components are 
capable of combining with or replac- 





ing diethanolamine and, thus, are use- 
ful in evaluating the DEA in the 
system 





Sulfur Balance Shown 

In reporting the analysis of the lean 
solution, the sulfur contents of the in- 
dividual! sulfur compounds are shown 
rather than the concentrations of the 
sulfur-containing acid radicals, This 
is done so that a sulfur balance can be 
shown. The sulfur contents of the in- 
dividual sulfur compounds are totaled (1) Estimated infiectionPoint Color Changes 
and the sum is compared with the a in Methy! Red ——_—_——— 
Indicator 


: . . : (2) First Noticeable Change 
by bromine oxidation. After the latte: (3) Salmon | : 


value is corrected for mercaptan sul- (4) Orange 
(5) Red 


Potentiometric pH @ 77 F 











sulfur in the solution as determined 





fur, which is not converted to sulfate, 





the two values agree within the ex- 
pected experimental error. This serves 


| 
| 
] 











as a check on the completeness of the 





analysis for sulfur compounds ) ; : 30 50 60 


In the case of nitrogen compounds, Milliliters Of O1018 N HCI Used In Titrating 
a check of this type is not made, since 5 Milliliters Of Solution 
the total diethanolamine nitrogen is 
chtcinddt ley colceintian tates tian FIGURE 3—How potentiometric curves compare with methyl red indicator 
by analysis. The total nitrogen in the 
fluid is determined by a modified mount of sodium was added to the _ tion of the added constituents, It may 
Kjeldahl method, and the ammonia plant solution as sodium carbonate be concluded, therefore, that when 
nitrogen and thiocyanate nitrogen are = some time ago. Sodium is quickly de- these methods are used for the evalu- 
obtained from the concentrations of termined with the flame spectropho- ation of plant solutions, reliable re- 
the two constituents, The difference tometer sults can be obtained 


between the total nitrogen and the 
. ’ In order to determine the reliability 


of the analytical methods as applied This article represents a condensa- 
to the analysis of the plant absorption tion from “Detection and Measure 
— fluid, an analysis was made on a ment of Components in Diethanolo- 
Other Constituenis Shown freshly prepared, synthetic DEA solu- mine Used for Hydrogen Sulfide 
tion. The solution used for this pur- Removal from Petroleum Refinery 
pose was prepared with reagent grade Gases,” presented at the annual meet 
chemicals to have approximately the — ing of the California Natural Gasoline 


nitrogen due to ammonia and thio- 
cyanate is reported as diethanolamine 


Constituents other thaw sulfur and 
nitrogen compounds that are periodi- 
cally determined in the lean DEA so- 


lutions are organic acids, chloride same composition as the regenerated Association, October 7, 1954 


carbon dioxide, and sodium. The first /#quid in the absorption system, The LITERATURE CITED 


theoretical composition and the deter- Skelly Removes HsS from Sour Gas at Eu 
Petroleum Kefiner, 29, 195 (1950) 


; ' . nell Cn le 2 p 
discussion of stable salt constituents, ™ned values are compared in Table 2 Norris, W. E., and Clegg, F. R sovestigs 
tion of «a Girbotol Unit Charging Cracked £ 


Carbon dioxide, like hydrogen sulfide, The table shows that, in general, finery Cases Containing Organic Acids,” Petro 
: leum eliner > } ‘ 
is removed in the stripping process so the analytical results on the syntheti ‘Bottoms, R. R., “Organic Bases for Gas Puri 
fication,”’ ind. Eng. Chem., 23, wt 1931) 
that only trace amounts are found in solution give a reasonably accurate Siite i ant festa. Ut.” “iecstetion of 
hiosulf Used Doctor Solution,” Ind. I 
the regenerated solution. A known measure of the theoretical concentra-  {jes"!/ate jn feed Ot ee Ee 


two were mentioned previously in the 
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CRUDE STOCKS 


AO tng tt Darras, boat of Mapoth 


DISTILLATE FUEL STOCKS 


WA veers ot Dorval, Bod ot Morar 


Taking Stoc 


Cecil W. Smith, 


Econ: mics Editor 
J 


CRUDE Ott 


Rune to 
Stille 
Dally 


Pro 
duction 
MONTH Daily 
1955 
April 
May 
June 
July 
August 
September 
October 
November 
December 


6.446 
6.390 
6.505 
6.608 


1954 

soneery 
february 
March 
Apr.' 
May 

June 

July 
August 
‘eptember 
Onetober 
November 
Dec em be 


(O45 
jariary 
rebrua 
Marcel 
Apri 


Week Ended 
AS 


4 
Data for last two r 


Source 


1&2 


Stocks 
End of 


Month 


280,487 
280). 308 
283,715 
284.976 
285.352 
280,614 
287 541 
283,621 
276,676 


270,811 


266.918 


CRUDE RUNS TO STILLS 


wands of Berets Deny 


=a Per — | 
RESIDUAL FUEL STOCKS 


Anon. of Barres trad of Marth 


GASOLINE STOCKS 


Mthors of DBerrets tnd of Mant 


KEROSINE STOCKS 


Mthers of Barret: trd of Month 


* Refining rates at five-month low 


¢ Gasoline down to favorable level 


* Oil imports lowest in six months 


GASOLINE KEROSINE 
Stocks 
End of 
Month 


Pro- 
duction 
Daily 


Pro- 
duction 
Daily 


Stocks 
End of 
Month 


20.235 


24,307 
7 6590 


U U4 


= 


1.704 
950 
207 

7,006 

77,606 
M4 
010 
168 
916 
661 


io WO Go GO Oo 
SONS 
BaBisis Seo 


266 
2 
A509 


. 


4.144 
2.203 


mm Bureau of Mines 


DISTILLATE 
FUEL 


Pro- 
duction 
Daily 


RESIDUAL DAILY 
PUEL IMPORTS 


F ‘Pre- Stocks 
duction End of 
Daily Month 


Stocks 
End of 
Month 


Crude Total 





424 
400 
462 
+41 
437 
448 
462 
463 


Data in thousands 
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Welding Copper | 


ges shielded mete! ore welding of 
copper shell for rebuilt tower 


SAVES 38% in materials and labor for joining 


. 


Some time ago, the Tennessee Eastman Company, Kings specified intervals. Tennessee Eastman plans to rebuild sev 
port, Tennessee, a Revere customer, began to rebuild some eral towers a year in this economical way 

of its copper stills or fractioning towers, which previously It will pay you as it did Tennessee Eastman to look into 
would have been silver-brazed. Revere’s welding special- welding as a modern method of joining copper. Remember 
ists were called in to see whether or not welding would be Revere is fully experienced in the most modern and efficient 
superior. Demonstrations were made to Tennessee Eastman methods, and will collaborate with you on their application 
engineers and shop personnel, with the result that welding 


was adopted. Actual experience in the shop shows a saving 
of 38% in materials and labor for joining, and a better job 
in every way. The welding method used is the inert gas 


shielded metal arc process. 
Reconstruction a the towers was made to reduce the COPPER AND BRASS INCORPORATED 
number of flanges. At the same time Tennessee Eastman 
changed from the flange joint tray construction to the Founded by Paul Revere in 1801 
inserted tray type and incidentally, reduced the number of 230 Park Avenue, New York 17, N. Y. 


gaskets with their accompanying maintenance problems. Mills: Baltimore, Md: Chicate ond Clinton, Jil. Detroit, Mich 


Los Angeles and Riverside, Calif.; New Bedford, Mas.; Rome, N. Y. 
and folding up the edges. The towers are some 45° high, Sales Offices in Principal Cities, Distributors Everywhere 
6 to 10 in diameter, with a tray or bubble cap plate at 


The trays are salvaged by shearing off the bolt hole circle 


tan 
BUBBLE CAP PLATES — 


BUBBLE 
CAP 
PLATE 
SPACERS 














s&>. 



































eee 











Section through eld tower, showing bubble cap Section through new welded tower, Bubbie cop plotes 
plates held in bolted flange heave had belt heles sheared off, edges turned up. 
They ore held in g.uce by spocer rods. 
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Valuable Reading Ahead 


BUSY OIL MEN ... HERE'S A QUICK LOOK 
AT THE DEPARTMENTS IN THIS ISSUE 


How To Do It PAGE 187 


KEEP GOING for some quick ideas that will mean money in your pock- 
et, greater efficiency in your p'ant. 


New Books PAGE 194 » 
KEEP GOING for capsule digests of books that will interest you. 


Who's Building PAGE 199 » 


KEEP GOING for a rapid-fire summary of construction activity in our 
mushrooming industry. 


What's Happening PAGES 241-251 


KEEP GOING for some tersely told information on the highlights of 


industry happenings. 
KEEP GOING for a newsy roundup of the activities of men you know. 


Heard at Meetings PAGE 258 
KEEP GOING for quick accounts of important gatherings 


Suppliers’ Notes PAGE 263 
KEEP GOING for a glimpse at personalities in the supply industry. 


New Equipment PAGE 283 


KEEP GOING for a fast description of the best in new mechanical 
developments. 


Service Cards PAGE 299 


KEEP GOING for a quick, convenient way to get more information on 
new equipment, literature, as well as products and services offered by 


advertisers. 
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New CRANE Corrosion-resistant valves 
in 18-8 SMo and Craneloy 20 


Gate, Globe, Angle and Check Patterns 


Few valves for process industries have ever 
received the quality treatment given this 
new Crane line —at prices you'll find O.K. 


Note, for instance, the unique yet simple 
split-wedge disc construction in the gate 
valves. Those dual identical discs are free 
to rotate in their holder—the most effec- 
tive design for resisting galling. The trun- 
nion shape at the back of each disc assures 
even distribution of closing forces. You 
couldn’t buckle them if you tried. 


The globe and angle valves give equally 
outstanding control of corrosive fluids. A 
new type disc-stem connection, with mini- 
mum clearances, practically eliminates 


vibration. By placing seating load closer 
to seats, it provides easier, more accurate 
closure. 


Check valves feature compact, thor- 
oughly proved, non-slamming design. 


Throughout, these valves are built for 
better service in your choice of Crane 18-8 
SMo Stainless Steel or Craneloy 20. Both 
lines come with screwed or flanged ends. 


ASK FOR THIS CATALOG—Ful! information in- 
cluding service suggestions given in circular 
AD-2080— available from your Crane Repre- 
sentative or by mail. Crane Co., General Offices: 
Chicago 5, Ill. Branches and Wholesalers every- 
where. 


CRANE CoO. 


VALVES 


KITCHENS - PLUMBING 


June, 1955—P% REFINER 


ROLEUM 


FITTINGS 


, Fer @ 
HEATING 


Abe 


New eplit-wedge disc in gate va!ves 
combines the benefits of free rota 
tion with uniform seat load pressure 


[& rawr 


CRANE’S FIRST CENTURY...1655-1955 | 


For more date on advertised products, use Readers’ Service Cards, last page 185 





The FW Eductor is « discharge side propor- 

tioner. Comes in 14" and 2%" sizes. They 

operate efficiently on pressures ranging from 
to 175 p.«i. at the Eductor inlet 


One for the road! 


Protect against flammable liquid tire 
due to tank truck accidents 


With more traffic on congested high Double-Strength FOAM or WET (1% 
ways, more filling stations, more and or 2%) into the hose line, quickly con- 
more gasoline tank trucks in daily serv trolling and extinguishing flammable 
ice, your city ia in greater danger of a liquid and other fires 
flammable fuel fire than it has ever been Rockwood FW Eductor is the sim- 
before. A sudden crash of a tank truck plest form of proportioning you can 
passing through your city streets to buy. Ideal for municipal fire depart 
morrow could confront you with a ments, oil cefineries and industrial 
difficult-to-control flammable liquid plants, it can be attached between dis 
charge gate of a fire truck and hose line, 


fire 
or between hydrant and hose line, or 


he use of Rockwood FW Eductor 
reduces the danger of disastrous loases between two lengths of hose 
due to such a fast-epreading fire. De Be prepared. Put this great fire 
veloped for operation with Rockwood’'s fighter to work for you. 
FFF nozzle and SG-60 nozzle with FF Specify Rockwood FW P.. 
. 


extension unit, the FW Eductor intro Kductor when you order a 
duce Rockwood regular FOAM a fire truck LH 


ROCKWOOD SPRINKLER COMPANY 


Engineers Water to Cut Fire Losses 





PORTABLE FIRE PROTECTION DIVISION «+ 108) Harlow Street, Worcester 5, Mass. 


Nf) for more date on advertised products, use Readers’ Service Cards, lest page 





PFF Nozzle comes with 
Foam screen and solid 
Foam stream shaper. 











Rockwood Eductors are designed for use with 
both the Rockwood FFF ome and the 8G-60 
nozzle with FF extension unit. SG-60 is an all 

purpose nozzle that fights fires 5 ways high 
velocity WaterFOG, low velocity WaterFOG 
(with applicater), FogFOAM, solid stream of 
water or cf FOAM. FF extension unit dis 

charges Rockwood FOAM in a solid stream or 
as FogPOAM, and covers large areas at one 
time 











The Variable FW Metering-Check Valve 
on the Rockwood Eductor is highly versatile, 
and is furnished with each FW Eductor. It in 
corporates both the Metering Valve and Ball 
Check Valve in one unit, and meters material 
into the hose line in any proportion from 1 
through 6" 














Rockwood Double-Strength Foam Liquid, 
3 parts mixed with 97 parte water, forms a solid 
FOAM blanket that quickly re-seale itself 
Available in 5-gallon or 50-gallon drums 


——Ss 
WOCKWOO! 
Wer” 


* vennes coor coeete t” 


Slee —” 














Rockwood WET, | part mixed with 99 parts 
water, increases penetration and extinguishing 
action of water. Excellent for deep seated fires or 
where water ise scarce. Can be used in propor 
tions of I or 2% by volume for Class A and B 
fires. Available in gallon cans or 50-gallon 
drums 
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How To Do It... 





$10 is paid for each accepted idea. Mail to Editor, Petroleum REFINER, P. O. Box Houston &, Texas 











Spark-Plug Lighter Replaces Kerosine Torch 


The old-style kerosine torch lighter has been replaced 
by a portable spark plug lighter for furnace lighting at 
the Sabine River Works of E. 1. duPont de Nemours & 
Company at Orange, Texas 

The new lighter is compact and has as its essential 
components an automobile coil, a spark plug and a 
6-volt dry-cell battery The lighter has given safe. de 
pendable service and has eliminated the possible fire 
hazard resulting from use of a flaming torch 

The wiring details of the lighter are shown in the 
diagram. The accompanying photograph illustrates it 


small size 
(For more How-to-Do-It items see next page. ) 
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WHERE IT 
COUNTS! 


IRVING 
“GRIDSTEEL” 


CONTOUR | 
RETAINER MESH 


Used with 
Castablo Ganister Linings 
in Refractionating Units 
in Petroleum 
& Chemical Industries 





Make Lube Oil Rack 
More Convenient 
Moving 


such a chore in this plant that not 


lube oil drums got to he 


only was a spec ial rack built from 


2-inch pipe for the drums but an elab- 


| Orate monorail system put in with a 


| chain hoist 


Phis setup makes it pos- 
sible for the lubricator to pick up full 


| drums easily and place them on the 


rack in a horizontal position for quick 
dispensing of oil. The only experi- 
menting that had to be done was with 


the special clamps made for the hoist 


Use Scrap to Build 


| A Steam-Cleaning Pipe 


Ra for 


% Thermal Cracking Units 

* Cyclones 

* Fluid Catalytic Regenerators 
* Fluid Catalytic Reactors 

% Hydroformers & Reactors 

* Flue-Gas Stacks & Ducts 

% Catalyst-Carrying Pipe Lines 


REDUCE 


EXPENSIVE 
SHUTDOWNS 
by using 
Irving “GRIDSTEEL”, | 


the quality contour retainer mesh. 


IRVING SUBWAY 
GRATING CO., INC. 


ESTABLISHED 1902 


OFFICES and PLANTS at 
5090 27th St., Long Island City 1, &. Y. 
1890 10th St., Oakland 20, California 





By putting half a quick acting 
union which will mate with the half 


on a steam hose, and using a length 
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How to Do Itecs 


of three-quarter inch pipe, a jet for 
The 


secret of keeping your hands from 


steam cleaning may be rigged 
burning on the heated pipe is to run 
two bars of welding rod several feet 
on each side of the rod near the up- 
stream end of the pipe. The welding 
rods will not become excessively hot 
in the middle and the pipe may be 
handled with ease 


Tilt Oil Drums Easily 
Here's 


handling lube oi] drums easicr 
tilter 
operator to take the 55 gallon drum 


make 
It’s 
the 


another gadget to 


merely a which permits 




















Here is the table of contents of one of the 
most valuable FREE books being offered 
to chemical and petroleum engineers today 


This newest ALcoa book brings you right up to date on all of 
the latest developments in ALCoA Aluminum for the process 
industries. Generously illustrated with 95 photographs and flow 
charts, this 844 x 11 inch book contains 80 fact-filled pages. 

Atcoa has worked with the process industries for more than 
40 years, gaining unsurpassed knowledge through practical 
experience and competent research. 

This new book puts at your finger tips the benefit of ALcoa’s 
vast experience with aluminum in hundreds of applications in 
the chemical and petroleum industries. 


A.coa Aluminum offers these outstanding advantages: 
High resistance to corrosion High electrical condcctivity 
Freedom from product discoloration Ease of fabrication 
Strength in alleys Nontoxic properties 
Light weight Low maintenance costs 
You'll want a copy of this valuable book for day-to-day 
reference on the many uses of economical ALCOA Aluminum, 
Write today. 





PART 1 


PROCESS INDUSTRIES APPLICATIONS 
Typical Applications 

Organic Chemicals 

Inorganic Chemicals 

Petroleum and Petrochemical 
Food, Drug, Beverage 

Plant Atmospheres 

Advantages of ALCoa Aluminum 
A.coa Alloys Available 

ALCOA Products Available 
Research and Development 


PART 2 


PERFORMANCE OF ALUMINUM WITH CHEMICALS 
A service dictionary listing over 450 products 
successfully handled by ALcoa Aluminum 


PART 3s 


DESIGN OF PROCESS EQUIPMENT 
Mechanical Considerations 

Process Piping 

Corrosion Considerations 

Clad Aluminum Products 
Cleaning Aluminum Equipment 
Inhibitors 

Coating Aluminum 

Cathodic Protection of Aluminum 
Aluminum Anodes for Cathodic Protection 
Technical Reference Tables 


Here’s how to get your FREE copy. Write on your 
company letterhead for Process Industries Applications 
of Alcoa Aluminum. 

ALUMINUM COMPANY oF America, 905-F Alcoa 
Building, Mellon Square, Pittsburgh 19, Pennsylvania. 





y ALCOA . _ 
ALUMINUM | 


ALUMINUM COMPANY Of AMERIGA | 
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Supersonic testing adds extra value 


to refinery condensers by Downingtown 


Supersonic testing...centrifugal casting. ..stress-relieved welding of 
Ampco 8...are some of the advanced techniques specified by Downing- 
town engineers in designing these two 42” x 16’ inside floating head 
propane condensers. Essential cost savings resulted, and the condensers 
are highly corrosion-resistant. 


Units meet ASME Code and TEMA Class R requirements ir every 
respect. Ampco 8 was used extensively because of its higher allowable 
design stresses at elevated temperatures. Design pressure is 275 psi on 
the shell side and 100 psi on the tube side. 


Each unit has 1520 Cupro-Nickel tubes 4" O.D. x 16’ 0” long. Tube 
sheets are of Ampco 8. The channel—a centrifugal casting of Ampco 
#—was supersonically tested to assure soundness. Channel cover is of 
Ampco 8 lined steel. Shell and shell cover are of 4” carbon steel. 
Inside floating head is a centrifugally cast Ampco 8 flange welded to a 
10” 1.D. x 4%" Ampco 8 head. All Ampco 8 weldments were heat-treated 
after welding to increase resistance to corrosion by relieving internal 


stresses set up during welding. 

W rite for further information on Downingtown experience in design- 
ing and fabricating heat exchangers and other pressure vessels for the 
refinery. Heat treating and X-ray testing as required by specifications. 


Downingtown Iron Works, Inc. 


Downingtown, Pennsylvania Hackim ¥ 
New York Office: 52 Vanderbilt Avenve, New York 17, N. Y. 


HEAT EXCHANGERS + TOWERS + PRESSURE VESSELS + STORAGE TANKS « STEEL AND ALLOY PLATE FABRICATION 
Division of: Pressed Steel Tank Company, Milwavkee | 4, Wisconsin * Manufacturer of Hackney Products 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 





How to Do Itece 


In its up cht position and tilt it hori- 
zontally so the spigot can be use for 
dispensing lube oil as needed. This 
one was fabricated from %-inch pipe 
with a harp shape forming the two 
sides and a cross bar holdin then 
together Ihe handle was 


from %-inch pipe 


Take the Danger Out 
Of Cooling Tower Repairs 


Repairing induced draft fans on a 
cooling tower can be a dangerous job 
because of the inaccessibility of the 
fan. Usually it is necessary to care- 
fully drop yourself over the fan cage 
from the top 

One ready solution is the fabrica 
tion of two ladders. One is mounted 
on the outside and one is mounted 
on the inside. The two ladders may be 
fabricated from one-inch pipe in a 
conventional fashion. The upper ends 
of the ladder are curved so they wil! 
clamp on the top. This little innova 
tion shoula improve safety around 


cooling towers 





How to Do It ideas 
Are Worth Money 


You have diamonds in your 
own back yard? 


Send your ideas with photos 
or sketches to Editor, Petroleum 
Refiner, P. O. Box 2608, Hous- 
ton, Texas. 











190 Fer more data on advertised products, use Readers’ Service Cards, last page PetroLeumM REFINER 








SIX DAYS OF DOWNTIME SAVED 


Refinery tower cleaned chemically by Dowell in only eight hours... 
a six-day saving over mechanical methods! 


A refinery operator had to shut down his H,S stripper bubble 
cap tower every two months to remove an oily carbonate 
scale kach the 


mechanical! cleaning methods used, and even then the tower 


shutdown took seven days, vecause of 
was not thoroughly cleaned 

Dowell engineers were asked to tackle the problem. They 
leaned the tower in just eight hours, using chemi al solvents. 
Visual inspection showed the tower to be free of scale with 
ill loose rhe 


ypperator of this refinery was so impressed that he adopted a 
lule 


deposits washed from the caps and trays 


gular sche of Dowell chemical cleaning 


Dowell chemical cleaning methods are designed to reduce 


costly downtime, because solvents are introduced through 


regular connections, keeping disman ling at a minimum 


Liquid solvents can xo wherever pase or condensates flow 


to clean angles, bends and other irregular surfaces inacce 
sible to mechanical me thod 

You can he Ip to maintain Maximum operating efliciency in 
your plant by arranging for a regular program of Dowell 


Ii orporated 


chemical cleaning. For full information 
Dowell ofhce, or Dowell 
Oklahoma, Department F-31 


your nearest 


lulsa 1, 


write 


chemical cleaning service for industry <l 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 





This new Gas Processing Plant wos 
designed and built by DRESSER for 
Permian Basin Pipeline Company, a 
subsidiary of Northern Natural Gas 
Company. it is another example of 
DRESSER’s ability to handle complete 
projects from inception; including Nat- 
ural Gasoline and Liquefied Petroleum 
Plants — Desulfurization Plants — Com- 
pressor Stations — Solid and Liquid 
Dehydration Plants — Pipeline Pump 
Stations —Recycling and Pressure 
Maintenance Plants — Petroleum Indus- 
try Process and Construction. 
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COMPRESSION — four 1320 H.P. gas engine units were 
installed to increase gas pressure for pipe line transmission. Air 
fin coolers were used to cool jacket water, lube oil cooling 
woter, and gas 


ABSORPTION, DISTILLATION AND FRACTIONATION 
— Propane, butone, and natural gasoline are absorbed from 
the gas, then stabilized and seporated from the oil by distillation. 
The raw gasoline is then fractionated into components which are 
individually treated for mercaptan removal before going to 
storage. 


HISTORY 


Design and construction of this new Gas 
Processing Plant began in June, 1953. Gas 
Treating, Dehydration and Compression fa- 
cilities were placed in operation in Decem- 
ber, 1953, and the Gasoline Plant in July, 
1954. Facilities for increasing the capacity 
to 150 MMCFD were completed in October, 
1954. 


Two major premises for design were the 
conservation of water, and an ultimate 
residue gas capacity of 200 MMCFD. Air —_ - 

. . ; “ _« hale alg » ~ . a — : 
fin cooling equipment was used extensively, . ee ae a 4 
and major piping, oil distillation towers and 
product fractionators were sized for the ulti- BOILERS AND RICH OIL FURNACE — Sitcom power and 

F i" | d : process heat for the gas treating plant is furnished by four 

mate capacity. All other vests $ and acces steam boilers with @ total capacity of 120,000 Ibs./hr. of steam. 
sory equipment were specified as 50 MMCFD Process heat for the oil distillation and fractionation facilities is 


capacity units. furnished by a lorge absorption oil heater. Dowtherm heaters 
furnish heat for gas dehydration regeneration. 


In addition, DRESSER constructed warehouses 
for pipe line, field meter, and plant main- 
tenance. A District Office building labora- 
tory, and 13 homes for employees completed 
the project. 


DRESSER’s years of experience in evaluation 
of process, design and construction were 
instrumental in their being awarded this 
contract. Consider DRESSER for your next 
petroleum processing project. 


GAS TREATING — Multiple amine-gos contactors and distilla- 
tion units reflect steps in capacity growth of this plant, and 
give maximum flexibility for all load conditions. 





DRESSER ENGINEERING COMPANY 


706 S. Boston P. O. Box 2518 Tulsa 1, Okla. 
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Standards Recommended 


Reviewing New Books Bias For Packing Petroleum 


Standard Specifications for Drums and 
Pails, Report No. 2, Packing Institute 


Strategic Planning Applied fe ’ The intermedi-te or tactical-b ee r Recommended standard specifications for 


ations include irious types of sales 


To Industrial Management ' tion, new product possibilities, al- dimensions of steel drums and lugcover 


production methods, plant loca 








universal pails have been published as Re- 
port No. 2 from the Packaging Institute's 
Petroleum Committee The committee's 
first report covered |-quart motor-oil cans, 


The Application of Operations Research tions and other phases of business and in 
to Industry, Johns Hopkins Universit dustrial operations. The strategic level 
operating under contract with Depar examines the main, broad courses of action 


ent of the Army, 1955 Edition of an organization and determines how its 
ed cans, 16-eallon grease drums, |- and 5- 


5-quart and lI-gallon round cans, oblong 
strategic purposes can be best ache , leaf ~ i! 
: yound multiple-friction and 5-pound full- 
lechniques of strategic planning : Office of Technical Services. | S De I ; poun 


- friction grease cans, export shipping cans 
ed by the military, now are being widel partment of Commerce Washington 25 . / uPpH _ 


expendable pallets and standards for 


reconditioning drums 
dustrial operations. Known as operations Th ; 
it 


ipplied at the top-planning level in in D. C., 62 pages, $1.75 


newest report includes recom- 


research, these techniques take much of ; 
mended standard dimension specifications 


the uesswork out of sclecting and slot ae 
_—e ’ , — — NACE Releases Study for 400-pound, 55-gallon full removable 
. head drums: tight-head universal drums in 
formed bt f ak y decimons ~~ 
med basis for making decision On Heat and Corrosion 55-, 30-, 16- and 5-gallon sizes, and 5- 
A report just made available to indus : gallon, 35-pound lug-cover universal pails 
try by the Department of Commerc: Data on High Temperature Corrosion, Pach specification is accompanied by a 
(fice of Technical Services shows how National Association of Corrosion En- drawing giving all pertinent dimensions 


ting course of action and afford an in 


operations research works, because of its gineers Packaging Institute, 342 Madison Ave 
practical value the fr port should be of nue, New York 17, $1 for either report 
ousiderable interest to industry execu This book, prepared by the NACE 
tives and others engaged in top-level, lor Committee on High Temperature Corro- 


ind short-range planning whether the on ncludes information on the high Annual Asphalt Survey 


ire concerned with expansion, reorganiza temperature corrosion behavior of 31 ma 
tion, new products and processes or build terials ranging from cast iron to lead and . on 
I , : Minerals Yearbook 1953, U. S Bureau of 
ne sales ncluding some non-metallics The data M 
ines 


Operations research brings to bears r a number of stainless steels and 


y | ' ‘ 
particular set of proposed actions tl high alloys subjected to temperatures mor Ihe first major change in the scope and 


entific study of an organization's than 400 F, Corrosion rates are indicated coverage of the annual Bureau of Mine 
ties and performance, environment | is low, moderate or high versus specih survey of the petroleum-asphalt industry 
tors, consumer response and competitor temperature in 32 years is reflected in a preprint chap 
spacities, The first level of operations re National Association o orrosion En ter of Minerals Yearbook 1953. On the 
earch is concerned with comparisons o rine s. 1061 M&M tidings ston 2, idvise of leading asphalt producers, API 


equipment, ron nd trai ) cents 1 th Asphalt Institut ireau ft 








GHH 
Maulwurf Pumps 


Columns 
Heat Exchangers 
Pressure Vessels 
Steam Boilers 
Pipe Lines 

GHH MAULWURF PUMPS ore High Pressure Centrifuge! Gos Cirevietors which are especially designed 


fer application in the chemical industry for increasing the pressure of the nitrogen-hydrogen mixture 
used in the ammonia synthesis 


GUTEHOFFNUNGSHUTIE 


STERKRADE AKTIENGESELLSCHAFT « STERKRADE WORKS - GERMANY 





REPRESENTATIVES The Foram Corporation 
76 Beaver Street, NEW YORK 5, N. Y. + Telephone: WHiteholl 3-388! 
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One teaspoonful of Armeen” C 
per 2,200 gallons of gasoline 


stopped corrosion—increased throughput 20%! 


Here’s dramatic proof of the efficiency and economy 
of Armour cationic amines and their salts: A West Coast 
refinery put Armeen C to work two years ago. Almost im- 
mediately, corrosion in casinghead condensers decreased Please cond me 
97°¢. Throughput increased 20°, The condensers—nor- Semples CO) Pree comple of Armeon C 
mally replaced every eighteen months—now have an esti C) Free ple of D TDO 
mated life of ten years. And only one teaspoonful of intormetion: (1) Technical Bulletin G-3; Combet Corrosion 
Armeen C to 2,200 gallons of gasoline did the job C) Technical Bulletin £6; Chemical Treatment of 
All Armour cationic fatty acid derivatives are effective at Oil Wells and Water Systems 
extremely low concentrations because they are essentially 
100°% active. And there is no costly variation in the results 
they give— Armour cationics are made to exact specifications 
for uniform, economical processing 
Armour cationics are solving a wide variety of cost and 
operating problems throughout the petroleum industry. If 
yours is a corrosion problem we recommend Armeen C 
and other Armour derivatives such as the Arquads® and 
Duomeen” TDO. If your problem is other than corrosion, 
our petroleum research group will be glad to assist you in 
solving it. Simply write us on your letterhead. Send the ARMOUR CHEMICAL DIVISION 
coupon for test samples of Armeen C and Duomeen TDO 
and further information on the complete Armour line of 
cationics for the petroleum industry ° Chicege 9, Illinois 


Mail this coupon today 
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© Armour ond Company « 1355 W. 3160 Street 
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New Books 


vised the reporting form. Data now are 
collected on a state rather than a refinery 
district basis 

rhe preprint chapter, “Asphalt and Re 
lated Biturnerns,”’ discloses reported sales in 
1953 of 14 million short tons of asphalt 
and asphaltic products, 12 percent 
the 1952 total of 12.5 million. Totals of 
the individual items, however, are not 
comparable with those of years 
because of the revision in the bureau's re 
porting system 

(Superintendent of Documents, U. S 
Government Printing Office, Washington, 
D. C., five cents a copy, Should be identi 
fied as preprint from Bureau of Mines 
Minerals Yearbook 1953.) 


above 


previous 


Egloff Endorsed Series 
On Hydrocarbon Chemistry 


Chemistry of Petroleum Hydrocarbons, 
Volumes II and III, edited by Benjamin 
T. Brooks, Cecil E. Boord, Stewart § 
Kurtz and Louis Schmerling. 


Compiled with the aid of 60 contribu- 
tors, this series brings together a complete 
range of information of the scientific funda- 
mentals of hydrocarbon chemistry. Ma- 
jor emphasis is placed on the basic chem- 
istry of the hydrocarbons themselves. 
However, many industrial processes in- 
volving hydrocarbon chemistry are des- 
cribed, and several chapters discuss prob- 
able mechanisms of hydrocarbon reactions 
and the physical methods of studying the 
structure of complex petroleum hydro- 
carbons 


EACH Found the Answer at Wright! 


. your water conditioning 


Wright never offers a “cure-all” . 


problems are individually studied and analyzed by our tech- 


nical staff. The answer to each problem is contained in a com- 


plete personalized report prepared especially for you. After 


you adopt our recommendations, constant field and laboratory 


checks insure proper, economical per- 


formance. Write or call collect today 


for a complete survey of your individ- 


ual water conditioning problems. 


GENERAL OFFICES AND LABORATORY + 615 WEST LAKE STREET, CHICAGO 6, ILLINOIS 


Offices in Principal Cities 


@ Softeners, Filters ond Other External Treating 
Equipment 
@ Nelson Chemical Propertioning Pumps 
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Petroleum engineers, organic chemists, 
manufacturers of chemicals from petroleum 
and natural gas and others interested in 
petroleum processing or its derivations will 
find these volumes a valuable reference 
source of fundamental hydrocarbon chem- 
istry. Concerning one of this series, the 
late Gustav Egloff said: 

“After studying this book, I have come 
to the conclusion that no one in the oil 
industry who has to do with the hydro- 
carbons of oil can afford to be without 
it. It is a handbook of knowledge on a 
subject that has been long overdue.” 

(Reinhold Publishing Corporation, 430 
Park Avenue, New York 22, $13.50 and 
$18.) 


Insulation Standards Set 


Standards on Electrical Insulating Ma- 
terials, American Society for Testing 
Materials. 


This compilation includes the latest 
ASTM methods of testing and specifica- 
tions for electrical insulating materials, It 
includes 60 methods of test, 17 specifica- 
tions three recommended practices and a 
list of definitions. Thirty-three of the defi- 
nitions are new or have been revised since 
the last edition was published in March 
1953, This compilation includes revisions 
accepted as late as February 1955 

Four appendices discuss the significance 
of tests of insulating materials recom- 
mendations for writing statements regard- 
ing the usefulness of tests of insulation, 
and two proposed methods of test--one 
for dielectric constant and dissipation fac- 
tor of aviation fuels and one for pasted 
mica. 

(American Society for Testing Materials, 
1916 Race Street, Philadelphia 3, 660 
pages, $5.50.) 


Aluminum’s Uses Shown 


Aluminum Paint and Powder, Third Edi- 
tion, by Julius D. Edwards and Robert 
I. Wray 


This book describes the manufacture, 
properties and testing of aluminum pow- 
der, with special emphasis on the processes 
involved, color, brilliance, leafing, density, 
grading and handling, Full chapters dis- 
cuss the composition, properties and uses 
of aluminum paint in a wide variety of 
industrial applications 

Of major interest is a large section on 
the uses of aluminum in plastics, rubber, 
explosives, lubricants and other fields 
Paint technologists, coating engineers, 
chemists and metallurgists will find the de- 
scription of properties and tests of value in 
determining the suitability of aluminum 
paste and powder for specific applications 

(Reinhold Publishing Corporation, 450 
Park Avenue, New York 22, 212 pages, 
$4.50 


Correction 


Our review of Steel Structure Painting 
Manual, Volume 2, appearing in the Pe- 
Troteum REFINER for May 1955, should 
have listed the price as $6 instead of $1.50 
The publication, issued by Steel Structure 
Painting Council, contains 292 pages in- 
stead of the 96 pages indicated by our 
review. The council, however, has released 
a 96-page book, entitled Paint Specifica- 
tions. It is this book which sells for $1.50 
Vol 
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BILLINGS, MONTANA 


The first commercial fluid coking 
unit ever constructed was completed 
for The Carter Oil Company at 
their refinery, here. Fluor performed 
the mechanical design, engineered, 
procured equipment and constructed 


the unit in accordance with 
Esso Research and Engineering 
Company's process design 
specifications. The unit's design 
capacity is 3,800 barrels of 
fresh feed per stream day. 


Important advantages of the fluid 
coking technique not realized in 
previous coking processes is 
continuous operation, no periodic 
shut-downs for decoking, and 
flexibility of feed stock. Feed having 
A.P.I. gravities as low as zero 
may be processed. The unit is the 
fourth major addition since the 
completion of the original refinery 
by Fluor in 1949. 


™ LOR CORPORATION. LTO 
\FORNIA 
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KNOW YOUR 

FABRICATOR 

BEFORE YOU 
BUY 


One 

of a series 
designed to 
acquaint you 


with 


WORASCOPE 


fabrication 
thru erection 


May we 
on your 


will receive prompt attention 


OT Ei twat 
” ° ° ‘ —_— 


4 
Since 1896 


— 


Por more dete on advertised products, use 


Men and mac hine ~ 


are the vital « omponents of Nooter works ope... 


human skill as well as mechanical might 
both available 
to you in expertly custom fabricated storage tanks and process- 
ing equipment, 

Nooter is capable of fabricating any job from small pilot plant 
equipment to equipment requiring half a dozen flat cars to 
No assignment is too small, tco large, or too compli- 


Here are : 


deliver 


cated 1 few reasons why: 


® Facilities for working from 12 gauge to 4” plate. 


* Sper ialized experience in all the modern alloys— 


as well as steel. 


® Complete follow-through—from shop fabrication thru field 
anywhere in the U.S. A. 


at competitive prices, 


erection, Operating range 


® Deliveries on time 


offer you recommendations and estimates 


Your inquires are u el ome and 


with no obligation. 


next job 


ok Rect: 1 shin 


ee se 
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Who's Building... 





(Petroleum REFINER’s exclusive quarterly 


feature, Construction Boxscore, will appear next month) 


Sire 


Petro-Tex Chemical Corporation to operate Houston plant 


Butadiene Plant Sets 


Five-Year Expansion 


dicted in five 


p! 


SECOND | 


t 


the | 


years. 


ARGES|! 
~ 


percent % 


Hhuta 


x 


. . Fifty-percent increase in automobiles pre- 


cal Corporation, formed to op 


Chem 
erate the 
cently acquired at Houston, also call 
f a $i 


YU UOD-ton-a-yeal plant re 


ior construction ¢ »- million 


and applied-rese arch ntel 


the New York Ihe 


will be de petrochemical 


yas 


areca new center 
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will he 
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Who's Building ee 


| within 
buta ‘ tput for synthe 
nucleus for 
Houston. Butadi« 
company s first move into the 
petro hemical field. This shift in th 
butadiene has been limited up to 


rubber will { only a 
Tex's act ties 
be the whol 
me ol 
now be 
cause of insufficient production 
Phe plant was sold by the 
to Food Machinery & Chemical 
which 
mission Company has organized the Petro 
lex Company to operate the facility, The 


roverninent 
Corpo 
Tennessee Gas Trans 


ration, with 


two companies hold equal interest in the 
new Houston producer 

construction for expansion will 
begin by 1956, but it 
will require an additional 12 to 15 months 
to put the first of the additional facilities 
into operation. Petro-Tex expects to spend 
about $/ years 
n expanding the 


Actua! 


January probably 


million a year for several 
Houston plant 
Sinclair Refining Company, whose sub 
sidiary Sinclair Rubber Corporation oper 
ited the plant for the government and was 
an unsuccessful bidder for it, will continue 
to supply butylene from its nearby refinery 
The bulk of the plant's raw material, how 
PGT has 


ted supplied of butane and is in a position 


ever, will be butane uncornunit 
to gather additional supplies 

The 
sonnel, some 450 technicians, continue in 
the assignments they held under Sinclair 
management, Officers and were 
named from FMC and 


(See Men in Industry.) 


INSTALL 


butadiene plant's operating per 


direc tors 


PGT 


pe rsonnel 


Houston Plants to be Synchronized— 


Expansion of the Petro-Tex Chemical Corporation's butadiene facilities will be coordinated 
with plans to increase production of the adjoining copolymer plant recently acquired by Good 
year Synthetic Rubber Corporotion. Feed stock pre-heaters at the butadiene plant are shown, 


with steam super-heaters at the right 





Planned and Projected: 


imperial Oil, Ltd., will build fac ilities 
it its $4.5-million 
Sarnia, 





new wax 
completed at 


to produce a 
wax recently 
Ont 


fall, will be 


plant 
scheduled to begin this 


ompleted early in 1957 


Construction 





peak performance 


INTO YOUR 


compressors 


(AiR + GAS + AMMONIA) 
Peak performance, 
maximum efficiency, greater 
output, and lower power 
costs can be built into 
your oldest, and of 
course your newest, 
compressors by the 
installation of 

VOSS VALVES 


of your compressor will be 
obligation 


THESE 
VOSS VALVE ADVANTAGES: 


M Quiet, vibration-free operation 
i 20 to 60% more volve area 
less power consumption 
minimum pressure loss 
normal discharge temperature 
lower operating costs 
utmost safety 


Our detailed proposal for increasing the efficiency 


sent you without 


Send ua the name, bore, stroke, and 


speed of your machine 


VOSS VALVES 


Ss 


#66. U6. PAT. OFF 


ALVES 


785 East 144th Street, New York 54, N. Y 
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Humble Oil & Refining Company 
will start construction this month on a new 
casinghead gas processing plant in the 
Neches field, between Palestine and Jack- 
sonville, Texas. The project is scheduled to 
be completed in October 

The plant will be a conventional oil 
absorption type with refrigeration. Design 
to process 11 Mmef. of gas a day, the plant 
is expected to recover approximately 53,000 
gallons of liquid products a day 

The contract for construction 
awarded to Fish Engineering Corporation, 
a Houston firm 


was 


The Standard Oil Company (Ohio) 


will build a $4.4-million Ultraformer at its 
Lima, Ohio, refinery. The unit, designed 
for a daily capacity of 11,000 
expected to be finished next sprice 

This is the 
rdded to 
equipment The 


barrels, is 


reforming 
Ohio Standard’s re 
first Plat 


operation at the Lima 


second catalytx 
mit to be 
finery was a 
former now in 
plant. Installation of the new unit 


handled by The Fluor Corporation 


will be 
Ltd 


Cities Service Oil Company wil! in 
crease the capacity of its Ponca City, Okla 
10,000 barrels is part of 
calling for nillion 
this year and next. The 


refinery by a day, 


in expansion some §$ 
.O be spent there 
plant currently is processing about 23,000 


barrels a day 


Sinclair Refining Company wil! add 
boiler to its 34,000- 
cracker at East 
cracker 
seer nd such 


a carbon-monoxide 
a~day fluid catalyti 
Ind. To 
to steam, this will be the 
vided to Sinclair refinery equip 
other Houston 


barrel 
Chicago convert waste 
heat 
unit to be 
ment The 


refinery 


boiler is at the 


The American Oil Company ha: 
given The Lummus ( ompany the contract 
to build a unit at its pro- 
jected Yorktown, Va This is one 


delayed-coking 
refinery 
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The new Australian refinery 
primarily consist f crudé ti 
distillation, catalytic cracking, 
decarbonizing and polymeriza 
tion units with deep marine, 
storage, and other yard faciities. 
The Power Plant is shown here 
under construction, 


Unper WAY 
“DOWN UNDER” 


cy, \ustralia, Kurnell 
stream.”” Designed for completely 
| processing « r calendar day of 
Kastern Hemisphere cl of our client, 
tralian Oil Retning te an afniiat ) altornia lexas 

1 Ce mpany, I mitted, 

& Webster Engineering Corporation and its British 
| é < ons ] miited, ; : msidie for the 
of the crude oil distillation un and yar acilities and for 


m management of the 


Catalytic Cracking Unit under 
construction 


& WEBSTER ENGINEERING CORPORATION 
BADGER PROCESS DIVISION 


AFFILIATED WITH E. B. BADGER & SONS LIMITED (LONDON) 
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HIGHEST ABRASION RESISTANCE= 
HIGHEST CHEMICAL RESISTANCE 
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> 





* 


Flexible! E2 : ~ 


rue 
This is the most rugged hose ever built for the ~~" Other- hoSeran 
refining and petro-chemical fields Company for the refining and pe 
Yet it is the lightest and most flexible of all fields include: . 
covered fire hose! Ask the fire crews who @ Flexlite, the all-Dacron* Single Jacket 
handle it (weighs 48 Ibs. per 100 ft.) (withstands 500 
A fast-running, husky fire crew can pull it Ibs. test pressure) 
over ged mecrete, around sharp pillars a 
£6, ten cc nage I agp : wp | @ “Reliance®” Double Jacket Dacron rein- 
without any damage to tt. Kinking or being run 
forced (weighs 50 Ibs. per 100 ft.) (with- 
over does no harm. Even rats and termites can't 


stands 400 Ibs. test pressure) 


chew it (believe it or not, over 600 feet of ordi- 
@ “Reliance” Double Jacket Dacron rein- 


fore (weighs 54 Ibs. per 100 ft.) (with- 


tands OVO IDs, test pressure) 


nary fire hose were eaten up last year in just one 


Texas plant). U.S. Matchk has a special 


cord ply carcass made of “l 


ant to rot and mildew. The whit ‘ Get in touch with any of our selected distribu- 
prool neoprene cover resists « urn ti or any of the 27 “U.S.” District Sales 


and strong, hot sunlight Offices. Or write address below. 


tex 


aa 


“U.S.” Research perfects it...“U. 8S.” Production builds it...U. 8, Industry depends on it. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 

Hose « Heliing + Expansion Joints + Rubber-to-metal Products « Oil Field Specialties ¢ Plastic Pipe and Fittings « Grinding Wheels « Packings « Tapes 

Molded and Latruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 


">? / 
! For more data on advertised products, use Readers’ Service Cards, lest page ¢ 





Who's Building. . 4 


ontracts awarded for con 
),000-barrel-a-day plant 


uct went to The M. W 


When American, a Standard Oil Com- 
! Indiana subsidiary, completes its 


Virginia plant next summer the consoli- 

dated refining capacity of the parent com- 
ny and its affiliates will be expected to 

take care of antic pated sales until 1960 


California Research Corporation 
will build i new wing on its main adminis- 
trauion-laboratory building at Richmond, 
Calif The new addition expected to cost 
more tha $500,006 will be the second 
phase of a $1.5-million expansion program 
undertaken by the Standard Oil Company 
of California subsidiary last year. A new 


engine laboratory is nearing complh tion 


Neste Oy, controlled by the Finish gov 
ernment, has awarded the contract for 
construction of its 18,000-barrel-a-day re- 
finery at Turku to a lt S. company The 
refinery, to be Finland's first and the 
world’s northernmost, will be built by The 
Lummus Company, selected to handle both 
engineering and construction 

Designed to handle crude from the 
Middle East as well as the Black Sea area 
the new nstallat 
tons a year and supply the substantial part 
of the country’s petroleum requirements 
kFinland'’s present lemand runs to nearly 


' 
20.000 barrels a day 


on will process 50,000 


The balance of the plant's product will 


be turned out in about the same propor 
tions as in average [ S. refineries. Dis 
tribution is expected to be handled mainly 
through companies already doing business 


in Finland 


British Petroleum Company plans 
to install a catalytic oi] gasification unit 
it its refinery in Kent. To be built for 
converting hydrocarbons ranging from bu 
tane to heavy fuel into gas, the unit will 


have a daily capacity of 15 Mmef 


Fabrica Argentina de Fenol y Deri- 
vados, $. A. will build a 1800-ton-a- 


year plant to produce phenol and its de- 
rivatives at San Nicolas, Argentina, Ex 
pected to represent a $375,000 investment, 
the new plant is scheduled for completion 
Dy tall 196 

A German firm, Farbenfabriken Bayer, 
uitiated the project and is expected to 
irnish about 35 percent of the money 
[he remaining interest will be in the 
hands of two Argentine companies, Bunge 
& Born Ltda., S. A., and Compania Qui 
mica, 5S. A 


Continental Oil Company will furthe: 
expand its Ponca City, Okla., refinery to 
nclude a dairy-wax plant with an annual 
capacity to produce |1 mullion pounds of 
wax. The new plant, representing an addi 
tional investment of approximately $500, 
000 in Conoco’s Ponca City refinery, is 
expected to be completed early in 1956 

Completion of the new wax plant will 


bring the ompanys annual production 


June 1955 


News in X-Y Recording 











For use with Precision Analog Computing Equipment, Digital Systems 
Instrumentation, etc 


Variplotter Model 1100 — Provides rapid (pen siews at approximately 20” per second) graphic 
recording of any data that can be reduced to electrical form. Same reliable accuracy as the well 
known 205 series Variplotter. ideal where compactness is essential without loss of speed or 
performance. Designed for use in recording computer outputs (as with EAI 16-318 pictured above) 
generating functions, of with additional equipment for plotting digital information from punch 
cards or tape. For complete brochure write DepartmentPR-BElectronic Associates, inc, Long Branch 
New Jersey ‘ 





ELECTRONIC<C 
Pet tovar Gate) ©! SETS THE P A 


- PRECISION 





LONG BRANCH, NEW JERSEY 
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Tuesday night, September 


the Lummus initial operating 


team first fed oil into the 


unit of the 30,000 B/D refinery 


which Lummus designed, 


engineered and constructed for 
a major oil company at Mandan, 


North Dakota. 


crude 


Wednesday night, September 29th: . 


oil was fed into the fluid 
catalytic cracking unit. 


Friday night, October 1st: 
the entire refinery was in 


operation at two-thirds capacity, 
with products going to storage. 


7m oee ees 6é€ @& 8 8 Ce @ 


Mandan refinery starts up in three days 


The Mandan refinery was completed ahead of 
schedule, started up in record time, and has been 
operating ever since. It is an integrated plant includ- 
ing crude distillation section, fluid catalytic crack- 
ing unit, vapor recovery section, polymerization 
unit, treating and blending sections and desalter. 

The owner has expressed pleasure and enthusi- 
asm over the excellent time and performance rec- 
ords on the installation, made possible through 
painstaking engineering and construction efforts. 


This adds one more to the over 700 efficiently 
engineered and constructed projects which Lummus 
has brought to completion over the past 50 years. 
May we work with you on your next project. 

The Lummus Company, 385 Madison Avenue, 
New York 17, N. Y. Engineering & Sales Offices: 
New York, Houston, Montreal, London, Paris, The 
Hague. Sales Offices: Chicago, Caracas. Heat Ex- 
changer Plant: Honesdale, Pa. Fabricated Piping 
Plant: East Chicago, Indiana. 


LU MMOS 


DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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of dairy wax to 20 million pounds. Cur- 
rently, the company produces 9 million 
pounds a year, with output coming prin- 
cipally from the Cit-Con Oni Corporation 
plant, owned jointly by Continental and 
Cities Service Oil Company at Lake 
Charles, La 


Anglo-Canadian Oil Company, 
Ltd., will begin a $75,000 expansion pro- 
gram at its Brandon, Man., refinery. The 
new expansion, the second in cight months, 
will include the construction of a $50,000 
skimming and a $25,000 high 
loading platform 


tower 


Ashiand Oil & Refining Company 
will install additional crude-distillation and 
catalytic-cracking facilities at its largest 
refinery, near Ashland, Ky. Also at the 
a project to add a 6000-barrel-a- 
reforming unit was proceed- 
with construction due for 
completion this month 

New equipment and auxiliaries, esti 
mated to require 15 months to build, will 
55,000-barrel-a-day 
and bring the company’s total 
modern refining to than 
barrels a dav. In addition, the 
will have 50 barrels a day of 
refining capacity in good overating condi 
tion, which will be fully depreciated and 


av iil ible for use as needed 


refinery, 
day catalytic 
ing on schedule, 


give the refinery a 
capacity 

output of more 
100,000 


company 


Northern Chemical Industries, inc., 
has awarded the contract to build its 
second Monsanto-type contact-acid plant 
it Searsport, Me. The new facility, due to 
be installed by Leonard Construction 
built to produce 100 
100-percent 


Company, Ww ll be 


tons a day of sulfuric acid 

This, combined with existing units, will 
give the company a total rated capacity of 
production 


The 


completion in 


with actual 


990 


170 tons a day, 


going as high as tons project 


is Ss heduled for January 
1956 
In March 


will finish its 12 


Northern Chemicals 


5-ton-a-day 


1956, 
anhydrous 
ammonia and 65-ton-a-day nitric 
acid facilities now under construction at 


Louisy lle, Ky The Girdler 
building the new Kentucky plant 


plant 


Company is 


Phillips Petroleum Company, with 
Magnolia Petroleum Company, will build 
i natural-gasoline liquids-extraction, plant 
Okla. Phillips will operate 
plant 


near Lindsay 
the jo ntly-owned 

The new unit wil process *gas originaily 
ntended for sale to 


Sales will be 


tributors inside the state to avoid 


in interstate pipeline 


{ 


however, to dis- 


Federal 


switched 


Power Commis.ion controls 


Shell de Venezuela wil! spend $36 
installations at 
New facilities 
cracking 


million this year on new 


its Punta Cardon refinery 
will include a catalytic unit, a 
polymerization unit, two treating units and 


two feed-preparation units 


Monsanto Chemical Company his 
set aside $2,040 
inyl-chloride-resin facilities at Spring- 
Mass 


completion early 


OO0 tor construction of 
poly 
installation, due for 


will be built for 


held The new 


1956 


in annual output of 26 million pounds 


lune, 1955—PerrrRoLeuM 


The Carter Oil Company wil! build 
processing units at its Billings, 
Work was to begin im- 
mediately on a 6900-barrel-a-day hydro- 
catalytic reformer geared for 
2500 barrels a day. The units will be built 
by The Fluor Corporation, Ltd., which ex- 
pects to complete the project by January, 
1956 


two new 


Mont refinery 


finer and a 


Montecatini Chomical Company, 
an Italian firm, has entered a contract with 
the Venezuelan government to build a fer- 
tilizer plant. Plans call for the Venezuclan 
plant to be built for an annual capacity of 
50.000 tons 

The Venezuelan government has selected 
Puerto Cabello as the site another petro- 
chemical plant. The new facilities will pro 
150,000 tons of fertilizers and 50,000 
tons of fertilizers and 50,000 tons of ex- 
plosives. Due for completion by the end of 
1957, the plant will cost up to $30 million 

Also planned for construction at Puerto 
Cabello is a refinery. The plant will be 
built by Socony-Vacuum Oil Company of 


\ enezut la 


duc t 


Stauffer Chemical Company plans 
call for construction of a carbon-bisul- 
phide plant at Mobile, Ala. Construction ol 
the new plant will be underway immedi- 
ately . with a comple tion date set for spring 
1956 To use 
the plaut is expected to enjoy 


a newly-developed process, 
1 favorable 
raw-material with 


position, particularly 


respect to natural gas and sulphur 


Venezuela Gulf Refining Company 
an 8O000- 


unit at 


is considering the installation of 
catalytic 
its 30,000-barrel-a-day refinery near Puerto 
La Cruz, Venezucla The 
owned two-thirds by Gulf Refining Corpo- 
affiliates of 


barrel-a-day relorming 


company is 
two 


ration and one-third by 
The Texas ¢ ompany 


Sunray Oil Corporation wil! build a 
gas-processing plant at Church Point, La 
Scheduled to be completed this fall, the 
installation built for a 
Mmef. of a 


new will be maxi- 


mum line output of 27 s under 
s000 pound pressure 

4 contract, let to Tuloma Builders, In« 
ilso calls for erection of a plant office 
building, machine shop and laboratory, as 
well as permanent roads for the plant area 


Work is to begin shortly 


Ketona Chemical Corporation |. 


completed engineering on its nitric-acid 
ammoniated - nitrate - of 
Tarrant, Ala., and 
swarded a contract for construction to The 
Fluor Corporation, Ltd, Ketona Chemical 


is owned jointly by Alabama By-Products 


neutralizing and 


ammonia facilities at 


Corporation and Hercules Powder Com 
pany 

addition to a 
Fluor is 


Lhe latter 


Capacity of 


The two units will be in 


new inhycrous-ammonia 
Ketona at 
built 
$15,000 tons 
The nitric 
output of 6U tons 


plant 
building for Tarrant 


will be for an annual 
wid plant will have a daily 
ANA installa 


twice that amount 


while the 


tion will be geared for 


Construction on the two units will begin 


n August, with the plants scheduled to go 


nto operation early next year 


Who's Building... 


Hidalgo Chemical Heads 
Fast Write-Off Approvals 


The biggest fast write-off for the petro- 
leum industry in recent weeks went to 
Hidalgo Chemical Company. The govern- 
ment authorized the Stanolind Oil & Gas 
Company subsidiary to write off 70 percent 
of $3,428,000 worth of equipment at a 
still-unopened natural-gas-synthesis plant in 
Brownsville, Texas. Certification covers a 
synthesis-gas generator, catalyst-activation 
facilities and related auxiliaries 

Warren Petroleum Corporation received 
the second largest grant of rapid write-off 
allowances. The government gave the com- 
pany a certificate permitting it to amortize 
65 percent of $1,814,303 at the fast rate 
Warren will invest the money in 1525- 
barrel-a-day natural-gasoline plant in Wise 
County, Texas 

Warren received another certificate for 
expansion of its natural-gasoline plant at 
Monument, in Lea County, N. M., to pro- 
duce an additional 40900 barrels a day of 
LPG products. Certification was made for 
65 percent on $628,680 

Big West Oil Company was certified for 
construction of a 650-barrel-a-day catalytic- 
reforming unit and a 1000-barrel-a-dey 
catalytic hydrogenation unit at its Kelvin 
Mont., refinery. The government will per 
mit amortization on $492,460 at 65 percent 
and on $91,000 at 45 percent 

Phillips Petroleum Company was cleared 
for amortization on a project to increase 
the capacity of a natural-gasoline plant in 
Hutchinson Texas, by installing 
additional processing equipment and ex- 
tending its gas-gathering pipeline system 
The government will allow 65 percent on 
$362,000 and 40 percent on $142,000 

Phillips Petroleum also will be allowed 
to amortize the installation of treating fa- 
cilities for removing sulphur from 7142 
barrels a day of mixed butane at its natural 
gasoline plant at Phillips, Texas. Write-off 
certificates were issued for $101,000 at 65 
percent 

Another certificate 
Lake Refining Company for 
of jet-fuel and aviation-gasoline-blending 
und testing facilities at the company’s Salt 
Lake City refinery. The company will be 
illowert a 106-percent fast write-off on 
$282,000 

Skelly Oil Company was approved for 
construction of an isobutane fractionator 
ind treater at its natural gasoline plant at 
Funice, N. M. The built for 
i daily capacity of 310 barrels of isobutane 
was certified for $106,000 at 100 percent 
and $90,00G «+ 65 percent 


County 


issued to Salt 
construction 


was 


units, to be 


Under Construction: 





Escambia Bay Chemical Corpora- 
tion has started construction on its petro 
chemical plant Pensacola, Fla, Cost 
of the new plant, including other facilities 
added later, is expected to run to 
than $25 million 

The plant will produce as much as 250 
tons a day of anhydrous from 
which a daily output of 220 tons of nitric 
acid, 275 to 350 tons of ammonium nitrate 
and 200 tons of ammonium nitrate-ammoniz 
fertilizer may be developed 

Completion of 


near 


to be 


more 


ammonia, 


construction work by 


20 





THREE THINGS 
TO CONSIDER 
in Selecting STEAM TRAPS 


Vv. HOW MUCH CONDENSATE AT PEAK LOAD? 


First determim how much condensate you'll have in the system at the 
peak load. When this is not known it can be easily figured by referring 
to the Anderson book “Solving Steam Trap Problems.’’ However, to 
provide for a margin of safety the rating of the trap should be more than 
the condensate to be handled. The 
capacity rating factor should be at 
least two and sometimes as high as 
ix, Gepending upon the steam con 
densing surface, the air to be vented 
as well as the type of trap used. By 
using Heat-Kwiks you never need a 
factor of more than 2 to |. Therefore 
you get by with a smaller, less ex- 


pensive unit 


2. HOW FAST MUST THE 
AIR BE VENTED? 


It is desirable to heat up cookers, 
kettles, dryers, laundry and dry 
cleaning equipment, etc., quickly in 
order to increase production. When- 
ever this condition exists select Heat- 
Kwik Steam Trap. This trap vents 
air 8 times faster. The added pro- 
duction soon pays for the cost of the 


trap 


3. WHAT IS THE STEAM 
PRESSURE VARIATION? 


When the pressure of a steam line 
drops off, the condensate-venting 
capacity of the conventional in 
verted bucket steam trap also falls 
off. Therefore if the pressure varies, 
choose a steam trap with a combi- 
nation open float and bellows orifice 
Heat-Kwik Steam Trap. The 
auxiliary bellows actuated orifice 
is unaflected by pressure. 
Free! 
t-pagy best The V. D. ANDERSON Company 


" 


“Selmne Sivan / af 


eye Ph nbemy he Subsidiary of Chesapeake Industries, Inc. 
, ./ 1961 West 96th Street, Cie. sland 2, Ohie 


‘or any cquapment. Write for your copy today 


SUPER-SILVERTOP 


|HEAT-KWIKS 
the Engineered Steam Trap by 


ANDERSON 
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Chemical Construction Corporation, is 
scheduled for January, 1956. The initial 
production of two primary units will be 
industrial chemicals, direct fertilizers and 
components of mixed fertilizers. Two basi 
production units will be added to produce 
polyvinyl chloride 

The new chemical company was or- 
ganized by United Gas Corporation, Ele« 
tric Bond & Share Company and National 
Research Corporation 


Spencer Chemical Company, which 
recently completed a $15-million poly- 
ethylene plant at Orange, Texas, is near 
ing completion of its new nitrogen-produc 
ing facilities at Henderson, Ky. Due for 
completion next month, the plant is ex- 
pected to cost $1,750,000 

The company also is building additional 
nitrogen facilities at its plant in Vickburg, 
Miss. The installation under construction 
there is estimated to cost $1,500,000. It is 
scheduled to be completed early next year 

Spencer's plant at Orange was built to 
produce 45 million pounds of polyethylene 
a year 


Humble Oil & Refining Company 
is nearing completion on two new 18,000- 
barrel-a-day Hydroformers now under 
construction at tts refinery in Baytown, 
Texas, One unit is scheduled for comple- 
tion sometime this month, and the other 
unit is expected to be finished in August 
The units were estimated to cost $4 million 
each 


The Standard Oil Company of 
Ohio has a new catalytic-polymerization 


unit under construction at its refinery in 
Lima, Ohio. Expected to cost $335,000, 
the new facility is due to go into opera 
tion this fall 

Also scheduled for completion at Lima 
this fall is a $17-million petrochemical 
plant. The installation will give Standard 
a daily production capacity for 300 tons 
of anhydrous ammonia, 60 tons of nitri« 
acid and 200 tons of nitrogen solutions 


Texas Natural Gasoline Corpora- 
tion is due to have its new Coke County 
Texas, gasoline plant in operation by fall 
\ gathering system was completed this 
spring 

Construction of the 70-Mmef plant is 
being handled by The Fluor Corporation 
Ltd., which will install compression facili- 
ties, including five 2000-h.p. compressors 
gas processing and dehydration facilities 
storage facilities for liquid products; elec 
trical generator facilities; boilers and aux- 
iharies, and water-treating facilities 

In addition to natural gasoline, the plant 
will produce butanc, sobutane and pro- 
pane. It is expected to bring Texas Nat 
ural Gasoline’s daily output of natural-gas 


liquids to more than 800,000 gallons a day 


Frontier Refining Company ha: 
started construction on a 2500-barrel-a 
day Platformer and a %4000-barrel-a-day 


Unifiner at its refinery near Cheyenne, 
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Wyo. The new additions, being installed 
by Procon, Inc., are part of a $1.5-million 
program which also calls for an increase 
in the plant’s charging capacity from 
10,000 barrels a day to 12,500 barrels 


Caltex (Africa), Ltd., is installing 
facilities for blending lubricating oil at its 
Island View terminal near Durban, South 
Africa. Now underway, construction of the 
$600,000 installation is s« heduled for com 
pletion by summer 1956 

Additions to the terminal will include a 
homogenizer, built for an hourly capacity 
of 125 barrels. The new homogenizer is a 
modern unit providing continuous, auto- 
matic feeding 


Calumet Nitrogen Products Com- 
pany has started construction on its nitro- 
gen products plant at Hammond, Ind. The 
plant, due for completion in May, 1956, 
will be built for a daily output of 300 tons 
of anhydrous ammonia for fertilizer and 
industrial chernicals 

Recently organized by Sinclair Refining 
Company and Standard Oil Company (In- 
diana), the company will be furnished raw 
materials for its plant from Sinclair's re 
finery at East Chicago and Standard’s re- 
finery in Whiting. Standard will operate 
the plant for Calumet, with Standard and 
Sinclair each marketing its portion of the 
plant 8 output separately 


McColl-Frontenac Oil Company, 
Inc., is scheduled to complete a %000. 
barrel-a-day Thermal Cracking unit this 
month at its refinery in Edmonton, Alta 
Also due for completion this month is a 
12,000-barrel-a-day Platformer being in- 
stalled at the Canadian company’s Mont- 
real East refinery 


Completed: 





The British Petroleum Company, 
Atd., has put a new Platformer on steam 
at its Kent refinery, near London. The 
unit, built for a daily capacity of 6000 
barrels, is producing a high-grade gasoline 
component 

Another Platformer is nearing compiec- 
tion at the company’s Llandarcy refinery 
n South Wales, while foundations are 
being laid for still another unit at the 
Porto Marghere refinery, near Venice 
Italy 


Midwest Research Institute has 
completed a new research laboratory in 
Kansas City, Mo. The new installation 
was built at a cost of $1,250,000 


Gulf Oil Corporation has gone into 
operation with a new 10,000-barrel-a-day 
Platforming unit at its refinery in Toledo, 
Ohio. This is the second of four such units 
being built for the company to go on 
strean 

The new facility is designed to produce 

icbutanized reformate of 98 F-1 octane 
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Case Study No, 102 


Hi-eF® PURIFIERS PROTECT 
STEAM TURBINE...AND GUARANTEE 
DELIVERY OF DRY STEAM TO 


PROCESS EQUIPMENT 


Typical proof of Hi-eF Purifier perform- 
ance is this installation in a large Texas 
plant where three purifiers are giving 


excellent service 


One As a high pressure Hi-eF Purifier 
installed ahead of a steam turbine to 
protect thi: costly piece of equipment 
against accumulated slugs, line scale 
and mineral salts that might damage it. 
The other two are low pressure Hi-eF 
Purifiers installed immediately after 
two desuperheater stations to assure the 
distribution of clean, dry steam through- 


out the plant. 


Company officials are enthusiastic about 
the quality maintained by the Hi-cF 
Purifiers. Since they have no moving 
parts they will continue. to give maxi- 
mum protection with a minimum of 
maintenance to the turbine and deliver 
dry, clean steam to the processing equip- 


ment for many years 


The V. D. ANDERSON Company 
1959 West 96th Street, Cleveland 2, Ohio 


Subsidiary of Chesapeake Industries, Inc. 


Free! 


Write for 

Bulletins 201 and 507 
describing many money-saving 
applications with Hi-ck 

Line Type Purifiers 


ANDERSON 
Hi-eF PURIFIERS 
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BROWN & ROOT 


ENGINEERING 


KEY TO ECONOMY ...EFFICIENCY 


Today's competitive market allows no room for inefficient plant opera- 
tion due to faulty engineering design. 


Brown & Root's extensive and diversified engineering experience is 
paying dividends to plant owners over the world... because their 
facilities were correctly designed. 


Moreover, Brown & Root engineers are backed by a world-respected 
construction department of over forty years experience ...a perfect 
combination for providing industry maximum dollar value. 


Your inquiry is invited if you seek honest, practical advice on power 
generation, transmission of oil and gas, paper mills, gas conservation 
plarts, industrial plants, or heavy marine work. No obligation, of course. 


BROWN & ROOT. INC. 
Engineers : Constructors 


engineere 


dt y Browr ind Reot 
LAS ALLL? Lb ae), 


Tale Maile ha 


Brown & Root, Ud., Edmonton, Alberta, Coneda * Brown & Root de Mexico, $. A. de C. V., Mexico City, Mexico * Brown & Root, 5. A., Panama 


City, Peneme * Brown & Root Construcciones, C. A. Corocas, Venezuela * Brown & Root, Inc, One Wall Street, New York 5, New York 


(* For more data on advertised products, use Readers’ Service Cords, last page , rorpumM REFINER 
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Heavy Deresining Tower Erected— 


This picture shows how Humbie Oil & Refining Company's new deresining tower, the heaviest 
of its kind ever erected in one piece, was raised into position at the Baytown, Texas, refinery 
The new tower is 94 feet long, 1312 feet in diameter and has steel wall more than three inches 
thick. Fabricated in Houston, it arrived in Baytown on a special railroad flat-car hookup. Four 
140-foot gin poles were used for the raising. It took four days to prepare for the lifting, one day 
to lift and four days to remove the poles and other equipment 


with c. TEL from a straight-run naphtha Empresa Petrolera Fiscal, owned by 
boiling in the range of 200 iS, I The the Peruvian government, has completed 
Platforn ate s beme used in producing the reconstruction of a small topping plant 
gasoline it Tquit on the headwaters of the Ama 
The new unit was designed, engineered zon River L he plant, with a daily capacity 
1 licensed by Universal Oil Products of 1500 barrels, formerly was operated at 
ompany, with Procon, Inc., serving as Zorritos on Peru's northern coast 
ontractor, Other Platformers being built 
t refineries in Philadelphia, 
nd Port Arthur, Texas The Texas Company has gone into 
operation with two more Platforming-Un 
Consolidated Chemical Industries, =...) at 2 oo oe 
inc., has put on stream a new sludge acid ‘ The first of the more recent installa 
‘ it its Baytown, Texas, ons to go on stream was a 20,000-barrel 
it Houston will go ‘ ombination unit at Port Arthur 
ng a total of , where the company completed an 
inits operated I ost ent i] unit last August 
ex Kace sixth such unit, built for a 


res 


facilities are 
of stream capac of 13,000 barrels, went on stean 
iwrence lle Il refinery A 
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straight-run naphtha is being charged to 
the Unifiner in preparation of feed stock 
for the Platforme: which is designed to 
produce a 90 F-1! clear-octane blending 
compound 

The Port Arthur unit is designed to 
charge straight-run gasolines to produce a 
high-octane blending compound. Like its 
companion facility the new unit is de 
signed to produce aviation gasoline hase 


stock 


Union Oil Company of California 
has gone on steam with the last units of its 
new 50-ton-a-day coking and sulfur plants 
at Santa Maria, Calif. This marks the end 
of the most extensively integrated refinery 
program undertaken by the company 
Started more than four years ago, construc 
tion costing $70 million has added facilities 
to three refineries and built a fourth 

The first phase of Union's program con 
sisted of construction at the Los Angeles 
refinery of a fluid catalytic-cracking unit 
and additional crude capacity. In addition, 
the butane-isomerization plant shut down 
since the end of World War II, was re 
habilitated 

At the company’s Cut Bank refinery in 
Montana, a catalytic reformer and Unifines 
were installed. At Oleum, work included 
construction of a Platformer, Unifiner, ex 


tensive new wharf facilities and other units 


Royalite Products, Ltd., has gone into 
operation with three new processing units 
at its recently completed 5600-barrel-a-day 
refinery at Kamloops, B. C. The new 
equipment, installed at a cost of $2.5 mil 
lion, includes a fluid catalytic cracker, a 
gas-concentration plant and a polymeriza 
tion unit 

The cat cracker, designed for a daily 
capacity of 1420 barrels, is cracking 
blended atmospheri ind vacuum a5 oils 
into high-octane gasoline at a conversion 
of 65 percent. The unit's design coke burn 
ing capacity is 1620 pounds in hour 

Design specifications for the polymeriza 
tion unit called for the production of 126 
barrels a day of 10-pound polymer. By 
products of this unit are butane and pro 
pane LPG 

Universal Oil Products Company de 
signed and engineered all three units and 
licensed both the cat cracker and the poly 
nstallation. Caribou Engineer:ng Company 


handled construction 


Conselho Nacional do Petroleo |: 
one into operation with its new $60 
million refinery at Cubatao, Brazil, The 
plant, completed early this year, has been 
in operation on a testing basis 

Built for a daily capacity of 45,000 bar 
rele, the plant has been hitting a thruput 
of 53.000 barrels a day The Brazilian go 
ernment agency is studying plants to in 
rease capacit hy another 15.000 to 30,000 


barrels a da 


Celanese Corporation of America 

hag completed an ecxpansion expected t 

double the 

facilities at Pampa, Texa The compan 
| 


pacity of ts nyl-acetate 


n facilities « Pampa for 
n of methyl ethyl ketone 


alse s install 


the productic 
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Blending WARKEN noturai gasoline with your 
present high quality motor fuel will give it 


RETAINED VOLATILITY! 








™ PEP 


STAYS IN THE “PACKAGE” 
NOT TO BE RELEASED UNTIL 
IT REACHES THE CUSTOMERS’ ENGINES... 


PETROLEUM CORPORATION 
TULSA, OKLAHOMA e@ Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS, SAN PEDRO, CALIF. 
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How Annual Reports 
Are Judged 


Your company’s most important 


document yearly should aim at maximum 


readership. But does it? Here are an ex- 


pert’s views on the good and bad points of 


reports. Part II. 


Weston Smith, 
Fir anc al WV rid 


New York 


METHODS utilized to rate, 
best an 


THE 
screen and finally judge the 
nual reports each year may serve as 
a guide to those who participate in 
the planning, organization and prep- 
most im 


aration of the company’s 


portant yearly document: the annual 


report First, it must be understood 


that efforts are not to be directed to 
winning an award, but rather to gain 
readership and under- 
stockholders 
vestment community and the public 
In the 5000 


annu il 


the greatest 


standing among the in 


initial rating of the 


each is subject to 


rt ports 
tests in three major categories | 
Mechanical 2) Editorial 
Financial Statements 

1. The “Mechanical Test” immedi- 
all annual reports ol 
pages This, of 
folders of 4 


and ) 


ately climinates 


less than 12 cours 


excludes single pages 


double folders of 6 pages and stapled 
hooklets of 8 Reports of less 


12 pages often 


page 5 


than ncluding cover 


include an adequate president’s letter 
and suit able Statistics 


but the 


pression oO! 


comparative 


seldom create a good um 


find any use other than 


Jus 1955—PerroLeumM REFINER 


J. J. Cosgrove, chairman of the board and director of 
Continental Oil Company, left, receives an “Oscar of 
Industry” award for the best annual report among major 
oil companies. Presenting the award is Weston Smith, 
criginator and director of the annual report surveys. 


a matter-of-record confirmation of 
the balance sheet and profit and loss 
statement certified by the independ 
ent auditors 

The next step in the “Mechanical 


lest 


all annual 


provides for the exclusion of 
than 24 


illustra- 


repor ts of less 


pages which are devoid of 


tions such as photographs, pictures, 
charts or maps 

The final step in the “Mechanical 
Test” 
of |e 


pared nm poor taste o1 have an allla- 


takes care of the annual reports 
ss than 32 pages which are pre 
teurish design. Such reports may in 
clude photos and charts, but they are 
lacking in the kind of 
will make a good impression on the 
reader if they 


at all 
2. The 


consideration of the 


format which 


attract any read rship 
“Editorial Test” includes a 
cove! design 
aoes it imply the nature of the busi 
ness provide the year of the report 
ind name the corporation reporting 

a reading of the president's letter and 
section, i 


if the 


cers and directors are 


any, plus a 
names of the offi- 


listed. A clear 


the narrative 


check to see 


discussion of the company’s financial 


status and the trends of operations 
plus a review of problems and their 
proposed solution, are regarded as 
Whether the report has a 


ol contents is not rewarded as a 


essential 
table 
demerit at this stage 

5. The “Financial Statement Test’ 


has to do with the reporting of the 


balance sheet, income account and 


statement, plus the 
Such 


least 


profit and loss 


auditors’ certification figures 


must be provided for at two 
years, and those which also include a 
five- to ten-year tabulation of operat 
ing and financial statistics have a plus 
which offset another 


factor may 


weakness in the report. In the bal 
ance sheet, it is required that current 
current liabilities be re 


totals 


assets and 


ported by and somewhere in 


the report the net working capital 
and the working capital ratio for at 
least two years should be listed 

If the report features a “Highlight 
Page” g@ 


two years with a percentage change 


ving essential statistics for 


column, this tabulation is rewarded a 


a plus factor and will offset another 


211 
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LNT ABE as 


dbpc Antioxidant 


does not contribute to 
manifold deposits 


Two popular antioxidants—dbpe in 
hibitor*® and a well-known commer 
cial gasoline gum inhibitor — were 
tested in a blend containing 60% 
catalytic cracked and 40% thermal 
cracked gasolines. The manifold test 
unit employed in the experiment 
consisted of the specially-designed 
manifold shown here, attached to a 
single-cylinder, air-cooled engine, 
with provisions for control of fuel 
rate and temperature. The air-fuel 
mixture from the carburetor entered 
the manifold which was heated by 
two 500-watt, pancake electric 
heaters attached to the manifold ex 
terior. Manifold temperature aver 
aged 255° F. Photographs above 


* 1) © & tert futy! pare erecet 


show identical sections of the two 
test manifolds 

Operational tests were made on 
both antioxidants and the results 
showed that dbpe did not contribute 
to manifold deposits. (Left photo). 
On the contrary, it actually tended 
to reduce deposits. Antioxidant “A,” 
on the other hand, increased mani- 
fold deposits, as shown in the right 
hand photograph 

In addition to this outstanding 
feature, dbpe, pound for pound, is 
the most economical gasoline anti- 
oxidant in use today 

is also supplied in easy-to- 

handle liquid form as Impruvol 33® 
antioxidant. For information write: 


KOPPERS COMPANY, INC. 
Chemical Division, Dept. PR-65, Pittsburgh 19, Penmsylvania ea 


SALES OFFICES: NEW YORK « BOSTON + PHILADELPHIA - ATLANTA 


CHICAGO « DETROIT - LOS ANGELES - HOUSTON 


For more date on advertised products, use Readers’ Service Cards, lest page. 
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weakness in the report. Every report 
rated for a “Merit Awarc” must pro- 
vide the capitalization at the year- 





end, and give earnings and dividends 
on a per share basis on either the 
stock outstanding at the end of the 
year, or on the average number of 
shares during the year 

In the early days of the Financial 
World competition, an attempt was 


| made to grade each annual report by 


an absolute percentage of 60, 70, 80 
or 90 percent. At that time a rating 
schedule listing over 100 items was 
checked, but this time-consuming task 
proved both impracticable and unsci- 
entific. It finally was decided that any 
rating of annual reports could not be 
reduced to a percentage basis. In ad- 


| dition, there was the fear that the 


rating schedule might fall into the 
hands of a few of the competitors and 
provide an unfair advantage over 
those who did not know of the ex- 
istence of a rating scale 

The Ratings Today, al! annual! re- 
ports are rated “Good,” “Fair” or 
“Poor” which in the terms of an an- 
nual report card means a high grade, 
a passing grade or a failure. The files 
of Financial World have a complete 
record of the rating on every annual 
report for each year it has been sub- 
mitted, 

In prior yeers a citation of “Hon- 
orable Mention” was awarded for 
annual reports rated as “Fair” or 
receiving a passing grade. This award 
was discontinued in 1954, as it was 
discovered that too many companies 
seemed to be contented to just obtain 
a passing grade and not make suff- 
cient effort to earn a “Merit Award” 
and qualify for the final judging. It 
was felt that any management who 
could not turn out better than a 
“fair” annual report after 12 years of 
the competitions was no longer en- 
titled to any recognition 

rhe annual reports rated for 
“Merit Awards” are announced each 
year in the Annual Report Survey 
Number, published in the last weekly 
issue of Financial World each June 
In this issue each of the Merit-win- 
ning reports are listed in one of the 
160 industrial classifications where 
they compete for the bronze “Oscar.” 

During the months of July and 
August the 1700 or more Merit-win- 
ning reports are reviewed by a Screen- 
ing Committee of 20 leading members 
of the New York Society of Security 
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1. A QUICK CHECK of the produci 
index in Refinery Catalog tells you 
who makes the kind of mixer you're 
looking for, Most of the leading 
suppliers to the refining industry put 
their product story on file for you 
in the Catalog. 


n you want quick facts on fluid mixing 


here’s what to do... 


You'll find a wealth of helpful facts on fluid mixing in 
your current copy of The Refinery Catalog. 

For example, let's say you're looking for information 
on a mixer for blending gasoline or lube oil. Here’s 


how easy it is to find what you want. 


Sponsored by THE REFINERY CATALOG in cooperation with 


MIXING EQUIPMENT Co., Inc. 
164-f Mt. Read Bivd., Rochester 11, N. Y. 


in Canada: Greey Mixing Equipment, Lid 
100 Miranda Ave., Toronto 10, Ont 


2. NEXT, FLIP to the catalog data 3. THIS SPREAD on LIGHTNIN Side 





MIXCO fluid mixing specialists 


5. AT YOUR FINGERTIPS are the 
facts on UUGHTNIN Mixers for any 
type of service. This section, for 


4. CUTAWAY SHOWS how LIGHT 
NIN construction insures permanent 
alignment of parts, smooth running, 
example, gives you a quick briefing 
on electric and air driven UGHTNIN 
Portable Mixers. Other pages con 


easy maintenance. Youll also see 
picture and description of a new 
LIGHTNIN rotery seal that elimi 
nates stuffing-box maintenance tain information on impeller selec 


tion, scale-up, and mixer efficiency 


section, where you'll find condensed 
catalog information prepared by 
the manufacturer. Here's the LIGHT 
NIN Mixer catelog unit 
packed with product facts, arranged 


16 pages 


to help you make a selection quickly 


6. WANT MORE FACTS? Just check 
nome, address, phone of the neor 
est LIGHTNIN sales representotive, 
and place a call. This page also tells 
what else you can get in the way of 


information (including catalogs, tech 
nical articles, even a 30-minute 


color movie on mixing) 


Entering Mixers gives you o quick 
idea of how big a tank you can mix, 
what viscosities, how the mixer is 
installed, types and materials avail 
able, horsepower range, and 
mounting flange wies 


7. NO TIME TO WRITE? Then just 
drop one of these handy cards in 
the mail to Refinery Catalog, They |! 
see you get the facts you're ofter 
it's the easy way to start writing a 
specification. Why don't you fry it 
whenever you have a fluid mixing 
job to do# 
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Analysts, Inc. Most of these financial 
analysts specialize in one or two major 
industries, while a few are “general 
practitioners’ who are qualified to 
handle the miscellaneous classifica- 
tions, and through the process of 
elimination the best three annual re- 
ports in each category are selected 

It is during the screening process 
that refinements and improvements 
count for the most. All reports have 
been rated as good, and the security 
analyst roust now screen ten to 50 
reports in one industrial classification 
down to the best three. Many factors 
may influence his judgment: a strik- 
ing cover design, a good “Highlights 
Page,” the identification of the mem- 
bers of the board of directors who are 
not officers of the corporation, an ade- 
quate table of contents; a brief but 
complete president’s letter written for 
popular understanding an ample 
narrative sec von, suitably sub he aded 
and appropriately illustrated with 
we ll-captioned photographs and easy 
to-understand charts 


this Jam-Proof 65R 


Some Pitfalls A well-cesiened for 


mat should have type large enough 
o read without strain, and this in 
\ cludes the footnotes to the financial 
statements; reports having the appear 
ance of an advertising brochure or 


is most pipe threader for your money me a tipaeg en Daw pp da 


plete financial statements should in 


‘ 
Easiest to Use... Threads 1”, 1%", 14%” and 2” pipe clude comparative balance sheets with 


and conduit with 1 set of chasers that adjust to size in 10 reasonable breakdowns in inventories 
reserves and the surplus account (it 


seconds. Mistake-proof self-centering workholder sets in- up 
: P aa r is preferred that “Earned Surplus” be 
stantly to size. Threader can’t jam—it kicks out automati- called “Earnings Reinvested in the 
cally when standard length thread is cut. Unbeatable speed, Business,” while “Capital Surplus” be 
least work. qualified as “Paid-in Capital’ 
The income account and profit and 


Perfect Threads... 65R cuts beautiful threads—and <e stptement & where many other- 


. : wise good annual reports fail to reach 
you find the factory test sample in your new die stock to prove the top three in their industrial classi- 
it. No other threader gives you as much for your money. fications, The best reports should in- 

. clude a reasonable breakdown of the 
Ask to see sit thew tira« Anmenalatl it, buy it— sales dollar, providing when possible 


the amount of revenues from each 
The Ridge Tool Company *¢ Elyria, Ohio, U.S. A. division or kind of product—income 

; from subsidiaries (foreign and domes- 
tic) should be shown separately, as 
should income from investments and 
“Other Income.” Operating expenses 
also should be broken down into such 


& 


essentials as cost of sales, salaries and 
wages, advertising expense, etc. Taxes 
should be denoted as federal, state 
and local, and net income before and 
after federal taxes should be clearly 
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honed how B&W SEAMLESS 


‘ALLOY WELDING FITTINGS 
SAVE SPACE IN A PIPING 
INSTALLATION 


Design 


Consider 


plant 
flanges 


—D 


and unule 


wall 


ilarity 
kine 


pecial 


ue cire 
thi 
enable odd at 
to be made 
sary, and still 


with the pipe 


cuts 
be 


throughout 


when neces 
aligned 


for Compactness with BAW Seamless Welding Fittings 


making extra 
elimination of 


these important advantages in 
space available. Note how the 
and bolts can simplify the entire structure 


The right selection of many 
possible limit 
powubilities of piping 
to fit almost any 
silable 


yotetns are 

the 
They 
permit ciose- nesting in oor 
ner arul 


ono gs 


Compact piping 
easily managed througt 
use of welding fittings 


orm 
hapes offers 
lew. 
design 

p 


gle 


or against walls —e a 


Welding fittings permit simplified design of a piping system 


They present a compact, streamlined layout 


the absence of 


bolts and flanges allow piping lines to be close-nested, or to 


hug walls, ceilings or plant equipment 


The joint between fitting and pipe, in welded construction, is 


virtually flush, with the weld metal forming a solid, tough structure 


whose strength approaches that of the pipe itself. 


iT PAYS TO LOOK AT THE ADVANTAGES OF 


USING Baw 


Welded Construction Assures Min- 
imum Pressure Loss—True circu 
larity and radii, uniform wall 
thickness, and smooth inner walls 
friction, turbulence and 
adding to 


reduce 


subsequent erosion 


piping vystem life 


Whele Sections Con Be Shep- 
Febricated—For fast installation 
or where working space is limited 
entire sections can be shop fabri 
cated and installed by any quali 
fied welder in a few minutes 


Welded Construction is Easily in- 
suleted — Insulation is simplified 
by the absence of complex flanged 
assemblies. Because joints are 
leakproof, insulation is perma- 
nent and maintenance free 


District Sales Offices 
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SEAMLESS 


BEAVER FALLS, PA 
LOS ANGELES 17, CAL. © MILWAUKEE 46, WIS 


WELDING FITTINGS 


Welded Construction is Permanent 
- Maintenance costs are kept at 
a minimum because piping is per 
and leakproof. The 
strength of the weld approaches 
that of the pipe itself 

Welded Construction is Simple te 
fnstett—Limensional accuracy of 
angles and bevels, assure 
quick and easy joining. Any qual 
ified welder can do the job effi 
ciently and economically 
Weided Construction is Light- 
weight— Strength with lightweight 
permits easy handling in installa 
tion. Unwieldy sections can be 
joined om the ground, and then 
quickly fastened into position 


manent 


radii 


* BOSTON 16, MASS. * CHICAGO 3, ILt 
« NEW YORK 16, N. Y. © PHILADELP 


REFINER 


For more data on advertised products, use Readers’ Service Cards, last page 


BAW SEAMLESS WELDING FITTINGS 
GRADES Alloy and Stainless 


‘THE NATURAL 


Carbon 
Steels 
Elbow 5 
Laterals 


Tees, Caps, Saddles, 
Nipples, Returns 
Flanges, Stub Ends, Reducers 
Crosses, Bull Plugs 
Complete range 
schedules 


of sizes and 


SOURCE 


FOR ALLOY 


FITTINGS 


THE BABCOCK & WILCOX COMPANY 
Tubuler Products Division * Fittings Depertment 


3639 W. BURNHAM STREET + MILWAUKEE 46, WIS. FA.5907 


* HOUSTON 19, TEX 
+ TULSA 3, OKLA 


© CINCINNATI 6, OHIO « CLEVELAND 14, OHIO © DETROIT 26, MICH 
HIA 2, PA T. LOUIS 8, MO. * SAN FRANCISCO 3, CAL. + SYRACUSE 2, N.Y 


°3 
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LOOKING FOR AN “ALL PURPC 
EXPANSION JOINT? 


Zallea has never built one—never will. And for good reason. Like all 
precision engineered equipment, Zallea Expansion Joints are designed 
to fill specific rigid requirements. In every case, types, sizes and 
materials of construction are determined by factors of temperature, 


pressure, traverse and special service conditions. 


Zallea Brothers design and build expansion joints for every requirement 
of modern industry. Field tests have proved the value of our 

emphasis on designing the expansion joint to fit the problem. Records 
show that Zallea Expansion Joints outlast all other packless 

expansion joints from 90% to as much as 1200°%. Such reliability is 


further proof of Zallea design superiority 


Zallea representatives are always ready to help solve problems relating 
to expansion joints. Or if you prefer, write for Bulletin 351 which 


describes the many standard types available. 


ZALLEA BROTHERS, 890 LOCUST STREET, WILMINGTON 99. DELAWARE 


World's Largest Manufacturers of Expansion Joints 


for more date on advertised products, use Readers’ Service Cords, lest poge PerroteumM REFINER—Vol. 34, No. 6 
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shown both as a total and on a per 
share basis; it is well for the share- 
holder to know how much per share 
goes to Uncle Sam each year. 

Finally, the report providing a five- 
or ten-year tabulation of operating 
and financial statistics will be regarded 
as a better annual statement than one 
which does not; of course, an ade- 
quate ten-year table is superior to any 
kind of a five-year table. In addition, 
the background statistical tabulations 
which give the profit margin, the work- 
ing capital ratio, the book value and 
other efficiency indices are regarded 
as better than those which do not. 

Other incidental statistics which 
make for a better report include the 
number of employes (total or average 
by years) and the plant investment 
per employe; the number of stock- 
holders (geographical locations, sex 
and average holdings 

When appropriate, a table can show 
the retirement of funded debt, bank 
loans and preferred stock by cl or 
conversion; cash-flow tables or stax 
ments showing the source and appt- 
cation of funds and changes in wor'- 
ing capital over a period of yeas; 
profits should never be reported as a 
percentage on investment, but only 
as income after expenses have been 
deducted from sales. 

Every annual report considered by 
the Screening Committee is subject 
to a careful review for misstatements 
of fact, distortions of the truth, exag- 
gerations and discrepancies. Equally 
important in the down-grading are 
the “sins of omission,” where the 
management fails to report an impor- 
tant development, condition or prob- 
lem which has occurred during the 
previous year. As each security analyst 
is a specialist in the industrial group 
of annual reports he screens, he will 
qui kly detect when any report fails 
to tell the truth 

Annual reports are expec ted to be 
a review of the past, but they should 
also provide some information on 
which to base a judgment as to the 
future. Thus, when the president dis- 
closes some of the plans for the future, 
ind gives some estimates for the com- 
ing year, he is providing a better re- 
port than one which does not. It is 
encouraging that more reports are 
giving unfilled orders and defense 
contracts (if any) at the year-end and 
budgets for new plant and equipment 
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SIDE - 
ENTERING 


aii 
MODERN A LETs You 
REPACK FAST AS UNIT RUNS! 


New ease, speed and conveniedcevin. service ‘is pro- o 
vided by these unique Patterson mixing units. Used 
everywhere in gasoline blending, sweetening, colorizing 
and ethylizing, and in the blending of oils, Patterson 
Side Entering Mixers are genuine outside-packed units 
that can be repacked in minutes without stopping 
operation at any time. Write for details. 


lhe, Conpeetp 








PATTERSON 


SPECIALIZED EQUIPMENT 
for the Refining and 


Petrochemical Industries 
r Grease 
Kettles 








T Top Entering 


For more data on advertised products, use Readers’ Service Cards, last page 
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expenditures in the new year 


The Judges—-By Labor Day 


year, the Screening Committee com- 


each 


pletes its chores and the 300 best 


maximum protection | annual reports in 100 industrial classi- 
azardous locations | fications are turned 


over to the 


Starters in 
refinery 


: 


OIL-IMMERSED 


50,000 KVA INTERRUPTING CAPACITY 


MOTOR STARTERS 
BY EC&a.M 


This installation is another example of the 
increasing acceptance of EC&M oil-immersed 
Motor Starters by refinery engineers and 
construction and design companies. The inherent 
advantages of these starters are high interrupting 
capacity ($0,000 kva or VALIMITOR type for 
bus of unlimited kva) and assurance of a 


compact, neat installation 


These slender space-saving starters with 
self-contained Oil Disconnect Switch 
require less floor space result in 
greater area around each unit 


for inspection and maintenance 


Write for illustrated 16-page Booklet 
6062 for full detaius 


THE ELECTRIC CONTROLLER & MFG. CO. 


4496 LEE ROAD ° CLEVELAND 28, OHIO 


For more dete on advertised products, use Readers’ Service Cords, last poge 
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Independent Board of Judges, which 
includes the chairman of the Screen- 
ing Committee, who is the current 
president of the New York Society of 
Security Analysts, Inc., and four othe 
top financial specialists. The present 
chairman of the board of judges is 
Dr. Pierre R. Bretey, editor of Ana- 
lysts Journal and a past president of 
the National Federation of Financial 
Analyst Societies. Other members last 
year included the president of the 
Hospital Life 


representing the 


Massachusetts Insur- 


ance Company, 
stockholders’ viewpoint 

Ihe independent board of judges 
meets in September to grade the re- 
ports, first, second and third in each 
industrial The keynote of 
the final judging is to find the best in 
report one 


category. 
a well-rounded annual 
that is understandable and serves the 
requirements of the small investors 
and at the same time provides suffi- 
cient information and detail for the 
security analyst and the professional 
investor. The best form of annual re- 
port is the one which devotes the front 
half to the unsophisticated reader, and 
the back half to experienced financial 
experts. It is at this point in the judg- 
ing that extra detail and an abun 
dance of ratios and percentages count 
than exe ellenc +4 im 


for much more 


format, illustrations and typography 

When the judges have completed 
the selection of the best reports in 
each of 100 industrial classifications, 
Oscar 


then compete for silver 


these winners of the bronze 
of-Industry” 
Oscars in six bread industrial group 
ings: Consumer Goods, Financial In 
Manufacturing, 
Public 


rail- 


stitutions, Industrial 
Merchandising & 


] ransportation 


Services 
Utilities and 
roads, airlines, buses, ocean slupping, 
el plus two international awards: 
Canadian and Latin American 

From the six silver trophy winners, 
the one gold Oscar winner is selected 
for the Best-of-All 
The top from 
reports last year was Eastman Kodak 
Company, and the Allied 


Chemical & Dye ¢ ompany +z 


Industry award 


00 annual 


winner 


runner “up 
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Where there’s refining... 
there’s.. 


® 











CB&I has been building welded 


steel plate structures for the ; ; 
petroleum industry for over icago rl ge ron ompany 


65 years 
Atlonta © Birmingham * Boston © Chicago © Clevelend © Detroit © Heuston 


Los Angeles * New York © Philadelphia © Pittcburgh © Sel Loke City 
Son Froncisce © Seattle © Tulse © Washington 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA 
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ur Us stercock 

SHOW YOU WHY 

& 

in aollar-tor-acoiliar 
servi nd valve — 


TYPE 950 HANCOCK 800/ STEEL GATE VALVES 

Cutelée Sorew and Yoho. Stans: 16° tre 2 Install a Hancock 800# Bolted Bonnet Steel Gate 
Valve in your piping system and prove for yourself 
why this valve sets the pace in dollar-for-dollar 
service and value. Hancock Gate Valves have cut 
SERVICE RATINGS valve costs in hundreds of refineries, chemical and 


w Wel 
Serewed and Socket Wold petrochemical plants and other installations have 


Ends; For all pressures up 
to 800 psi. at 775° F. O.WG proved themselves the best, most economical valve 


> ~ hme 
wee OF, om TED” 8 for process and power piping systems. They can 





Flanged Ends: For ali pres mean similar savings for you 
sures up io 800 psi. at 775 


oo ee CRD PE SEe'e To provide such service and value, Hancock Gate 
Valves combine two big advantages: specially se- 
lected materials for extraordinary long wear under 
difficult operating conditions and an exclusive de- 
sign for positive, maintenance-free performance, 
Features include highly accurate guiding to pre- 
vent wedge dragging and consequent leaking, a 
wedge of “500 Brinell” stainless steel, seat of 11-13% 
chrome stainless steel, plus a spiral-wound gasket 
and swing bolt and nuts of stainless steel. 





When Hancocks go in, valve costs go down. 








» ’ 

rl + 

pid 4 GET THE WHOLE STORY about these 800# Hancock Steel Gate Valves from your 

; local Industrial Supply Distributor. His knowledge of valves and their 
correct application can also save you time and money. Phone him today 


In Conada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


NZCOex WAL. ES 


A product of MANNING, MAXWELL & MOORE, Inc. Wotertown 72, Massachusetts 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF 
VALVES, ‘AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘CONSOLIDATED’ SAFETY 
RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Donbury, Conn. and Inglewood, Calif. “SHAW-BOX 
AND "LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES Muskegon, Mich 


For more date on advertised products, use Readers’ Service Cords, last page PerroteumM REFINER—Vol. 34, No. 6 
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Supply-Demand Balance 
Must Be Achieved 


Temporary gluts if not checked may cause a 


long-range famine. 


L. F. McCollum, Pres 


a ntinental ( 


ent 


Compan y, } Jouston 


THE LAW of supply and demand 
and the price mechanisms which go 
of the 
competitive system. It is competition 


with it are an integral part 
and a free interplay of forces of sup- 
ply and demand that made the U. S. 
a great nation. Therefore all should be 
supporters of this law and opponents 
of arbitrary controls that would inter- 
fere with its operation 

Everyone has to live under the dic- 
tates of the law of supply and de- 
mand. But it is the task of enlightened 


management to strive constantly to 
keep both sides of the equation in 
balance. If industrial statesmanship is 
made the basis of policies in the pe- 
troleumn industry, the law of supply 
and demand becomes an indispensable 
ally, furthering the expansion of the 
industry and increasing the industry’s 
contribution to the well-being of the 
nation 

lo be disc ussed here are the appli- 
cation of the law of supply and de- 
mand to the petroleum industry and 
the role which management decisions 
play in ke eping both sides ol the equa- 
tion proper balance 
crude oil 


As revards the supply 


side depends on four main factors 


® Ability to find new reserves 


@ The rate at which undergrourd 


reserves are converted into productive 


capacity 


@ The rate of drawing upon the 


availability so created in actual 


duction of crude oil 


pro 


® Volumes of crude oil imported to 


supplement domestic supplies 


The extent to which these factors 


in supply can be influenced by man- 
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agement varies considerably, In ex- 
ploration, management's opportunities 
to influence supply are restricted be- 
cause the risk and success factors can- 


Differ- 


ent and lesser restrictions exist in pro- 


not be accurately estimated. 
ducing crude under state conservation 
But as to imports and refinery 
operations, management has complete 
This freedom car- 


laws 
freedom of action 
ries with it a great responsibility. 
Management's responsibility is not 
confined to the supply side of the equ- 
ation. It also extends to the demand 


Enlightened management can 
and demand for its 


products. Oil industry management 


side. 
does stimulate 
has made available large volumes of 
petroleum products at reasonable 
prices. And it has continually stimu- 
lated demand through meeting chang- 
ing consumers’ preferences in terms of 
quanuties, qualities and prices 

Specific problems now confronting 
oil industry management fall into two 
parts 

@® Those arising from the current 
Situation 

@ Those concerned with longer term 
outlool 

As regards the current situation the 
affected than 


industries by 


oil industry 1s more 


many other seasonal 


variations in demand. Seasonal swings 
in demand have become accentuated 
is more consumers have turned to oil 


for home heating. The peak in de 
mand for all products is usually 
reached in January, and the low point 
May In 1954, 
total demand in January was 8,940,- 


barrels May 


190.000 barrels daily. So 


almost invariably im 


O00 daily, and in was 


only a yea! 


ago the seasonal decline in demand 
over a span of a few months was as 
much as 1% million barrels daily, o1 
20 percent. Back in the early postwar 
total 
on a much more even keel, partly be- 
distillate 
were offset by sharp increases in gaso- 


years, demand was roaintained 


cause declines in demand 
line consumption. In 1946 the shrink- 
age in demand from the peak to the 
low point was only 65,000 barrels 
1947, 


perc ent 


daily, or 1.2 and in 


339.000 barrels daily, or 5.7 
With 


ingly important and roads improved, 


percent, 


motor transportation increas 
the mileage driven by passenger cars, 
trucks, and busses, no longer fluctu- 
ates violently between summer and 
winter. So, by furnishing the consumer 
with reasonably priced space heating 
and propulsion fuels, the oil industry 
created a new problem for itself 
abiding by the law of supply and de 
mand on a short-range as well as long 
range basis. 

Figures cited apply to the country 
as a whole, In areas with relatively 
mild climate, the oil industry's sea- 
sonal problem is not quite as acute 
But over-all industry figures unde 
state the seasonal swings in demand in 
areas of heavy distillate consumption 
Clearly then, there is an urgent need 
for each refinery unit in this country 
to adjust its runs to the shrinking 
levels of total demand in the second 
quarter of the year and to increase 
runs later in the year when demand 
starts expanding. Similarly, yields of 
various products need adjustment 
from time to time to meet changes in 
the seasonal pattern of demand, The 
extent of these adjustments will vary 
by areas, and no uniform formula can 
be prescribed for the industry as a 
whole, Appraisal of what adjustments 
are proper rests with the management 


But 
aggregate of these individual decisions 


of individual units whether the 
was right or wrong can be appraised 
by examining the trends in inventories 
of two major products, gasoline and 
distillate 

This year is no exception to condi 
tions described. ‘Total demand for the 
second quarter is expected to be some 
| million barrels daily below demand 

Several oil com 
the 


seasonal! problem and announ ed that 


in the first quarter 


panies recognized nature of the 


substantial reductions would be mad 
in the level of their refinery runs dur 
ing the second quarter 

Gasoline inventories turned out to 


be much too heavy by mid-year in 





THE SITUATION—Surpluses have been develop- 
ing. Temporary, but undesirable. Real danger 
lies in weakening of markets . . . discouraging 


WHAT CAN BE DONE—Management can help by 


+ « « @veoiding excessive imports and refinery 
runs... and moderating development drilling. 


these inventories ac- 


1954. This 
curmulated at a faster rate than a year 


year 
ago. Consequently, gasoline inven 


tories now are definitely on the high 


side. However, companies in Cali- 
fornia have been watching the supply- 
demand situation a little more closely 
than was the case with the rest of the 
country, and this is good manage 
ment 

Fox ess inventories doubtless will be 
worked off, as on many previous oc 
casions. We do not have too much 
oil in this country in the long run. We 
certain re 
Worry 


a temporary oversupply is not 


merely have too much of 
fined products, temporarily 
about 
justified except for two things 

com 


@ it can be easily avoided if 


panies pay more attention to the law 
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of supply and demand 

© If the condition of oversupply be- 
comes protracted, the resultant dislo- 
cations in markets for products may 
seriously affect the industry's ability to 
find and develop new reserves 

Ihe tlow of funds into exploratory 
effort 
from the sale of refined products de- 
crude oil, If 


materially impaired because products 


ind development must come 


rived from this flow is 
have to be sold on a break-even basis 
or at a loss, the availability of future 


supply of oil may be adversely af- 


fected 


Longer range trends in supply 
and demand, In recent years, U.S 
crude oil producing capacity and re- 
fining capacity have been growing at 
As a 


substantial re- 


more rapid rates than demand 


result. there are now 


ETROLEU M 


serve capacities in both production 
and refining. During the period of 
1951-1954, I 


increasing at an 


S. productive capacity 


has been estimated 


average annual rate of 6.5 percent, 


and refining capacity at an average 


annual rate of 5.3 percent. The aver- 


age annual increase in total demand 


during the past four years was 4.4 


percent Creation of reserve capacity 
in production and refining has been 
considered vital to national defense 
and has been encouraged by the gov- 
ernment 

It has not been subsidized, since 
none of the expansion was supported 
by government funds. A tax policy 
allowing accelerated deprec iation on 
all or a part of certain petroleum re- 
fining and transportation facilities 
national defense 


considered vital to 


has encouraged a greater expansion of 
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ssure 


If you had this many tubes to roll in, there would be no delay if 
you used B&W tubes. 

For heat exchangers, for condensers, in fact for every pressure 
tubing application, you can rely on B&W tubing for uniform 
wall thickness, uniform ductility, tight joints, and low installa- 
tion cost. 

Always specify B&W pressure tubing. It meets all dimensional 
and mechanical requirements, and is available, in all commercial 
sizes, in a wide range of carbon, alloy and stainless grades. 
Write for Technical Bulletin 329 PR. 


elite 


TUBULAR PRODUCTS DIVISION 
Beever Fails, Po. and Milwaukee, Wis.; 
Seamless Tubing, Welded Stainiess Steel tubing 
Alliance, Ohio: Welded Corben Steel Tubing 
Milwaukee, Wis: Seamless Welding Fittings 
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balanced design 


Layne & Bowler engineers have 
designed the Verti-Line Turbine Pump 
to strike a balance between first cost 
and operating cost—to give the owner 
most for his pumping dollar for 

years and years 


balanced efficiency 


With a Verti-Line, you get sustained, 
high wire-to-water efficiency, plus 
wide efficiency spread for “off-peak” 
conditions . . . Efficiency which results 
; from sound engineering and the 
PUMPS highest possible standards of 
manufacturing quality control. 


balanced operation 


Better design and higher sustained 
efficiency combine to provide 
trouble-free performance and 
reasonable power costs far ager than 
conventional pumping equipment 


More than 100,000 satisfied 
vertical turbine pump users 
agree there’s no pump like 
Verti-Line for low first cost, 
economical operation and 
negligible maintenance. 


|e 
* 


all industry 


Whatever your pump 
needs, investigate 
Verti-Line Pumps, 
before you buy. 


'F. 


on the farm 


Send for your free copy 
of our new booklet 
Pumps for Sale 

Ask tor Bulletin 7.65 


for the city 


® . 

—» Verti-Line Pumps are the exclusive products of 

Y LAYNE & BOWLER PUMP COMPANY 
general offices and main plant 

2943 VAIL AVENUE « LOS ANGELES 22, CALIFORNIA 


For more data on advertised products, wee Readers’ Service Cards, lest page 
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capacity than might otherwise have 


been undertaker. But no tax incen- 
tives in addition to those which have 
already existed for a number of years 
were made available to the explora- 
tion and production segments of the 
business 


It looks as if the U 


productive capacity now, and 


S. has too much 
some 
people think there may be too much 
for a protracted period in the future 
Is the latter conclusion correct? Ex- 
amine the trends in underground re- 
serves, from which actual and po- 
tential production must come. Has ex- 
ploratory effort during recent years 
resulted in additions to reserves large 
enough to parallel expansion in pro- 
ductive capacity and in demand? Un- 
fortunately, the answer is “no” on 


both counts 


Reserves versus productive capa- 
city. U. S. productive capacity has 
grown during the 1951-1954 period 
at an average rate of 6.5 percent per 
annum. Reserves have grown at an 
average rate of only 4.2 percent pet 
annum. The disparity was accentu- 
1954 
of growth of reserves declined to 2.8 


ated in when the annual rate 
percent, and growth in productive 
capacity increased to 7.5 percent. In 
part, acceleration in rate of growth 
in current availability of oil was due 
to secondary recovery projects and 
technological improvements in pro- 
duction practices, But the major fac- 
tor was concentration of drilling effort 
in development type wells at the ex- 
pense of exploratory drilling. From 
1953 to 1954, the number of develop 
increased by 


ment wells completed 


11.5 percent by contrast, the increase 
in exploratory drilling was less than 
2 percent, In 1954 the industry drilled 
wells for each ex- 


During the 


1.8 development 
ploratory well completed 
preceding three years, the ratio avert 
aged around 3.1 to 1 
How do lt S 
with changes in demand? In the last 
full prewar year, 1940, U.S 
of petroleum liquids were 14.3 times 


reserves compare 


reserves 


as great as the then current demand 
Ir 1946. the 
There was a further decline in sub- 


1954 the ratio 


ratio declined to 12.1 


seque nt years and in 

was only 11.7 
Reserves are here purposely related 

to demand rather than crude oil pro- 
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HCB - 


SINGLE STAGE TURBINE 


1 Case and Cover flit Horizontally on 
centerline for ease of maintenance. 

2 True Centerline Casing Support o:- 
sures distortion-free radial expansion. Not 
shown. 

3 Flexible Support at governor end pro- 
vides for axial expansion. 

4 Exhaust Opening either right or left side 
for installation flexibility. 

5 Steam Strainer, protecting trip and gov- 
ernor valves, is removable for cleaning without 


Here’s the new De Laval HCB Single Stage Turbine 
ready for immediate 


“‘on the shelf”... 


which is now 


shipment. This mechanical drive turbine is simple, 


can be ordered from stock 


— 


breaking steam connections. Not shown 

6 Constant Speed Governor fectures 
governor weights pivoted around frictionless 
surfaces. 

7 Compiete Governor Assembly is now 
replaceable as a unit. 

& Balanced Single Seated Main Gov- 
ernor Valve has proportional flow charac- 
teristics for sensitive, positive control. 

9 Shaft Locating Bearing of adjustable 
double collar type. , 


sar ea *% 
. atk, 


Horsepower, 100 MAX 

Steam Pressure: 300 PSIG MAX 
Steam Temperature: 550 MAX 
Exhoust Pressure: 25 PSIG MAX 
Speed; 4,000 RPM MAX 

Steam Inlet: 2°-250% ASA FLG. 
Exhaust: 6”~-150# ASA FLG, 
Weight: 1,200 LB 


ble steam strainer. Investigate all the advantages of this 
versatile driver. it is ready to handle 
variety of applications in your plant. 


at low cost—a 


rugged, designed for long economical life and low 
maintenance. For example, note the true centerline 


Send for new Bulletin 4206 


casing support, the replaceable governor, the remova- which gives vital facts and figures 


Mechanical Drive Turbines 


TURBINE COMPANY 


Trenton 2, New Jersey. 


DE LAVAL STEAM 
811 Nottingham Way, 
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paint on your 


tanks? 


The Armstrong Paint & Varnish 
Works, Chicago, Illinois, with over 
100 years of experience in paint 
formulating and manufacturing, uses 
aluminum paint to protect its own 


storage tank farm. Armstrong chose 


from 


its Armorite aluminum paint 


among its many types of maintenance 
coatings because of aluminum’s high 
heat reflectivity, outstanding protec 
tion, excellent durability and attrac 
live appearance 

Armstrong uses its own tank farm 
as a convenient testing ground. The 


aluminum thousands of 


paint on 
square feet of tank surface is exposed 
raintall 


to hot sun, industrial fumes 


snow and ice and ts closely checked 


For more date on advertised products 


Armstrong Paint & Varnish 
chooses Aluminum Paint 


by Armstrong technicians for dura- 
bility and protective characteristics, 

Using ALCOA Aluminum Pigments, 
Armstrong produces several types of 
aluminum paints including asphalt 
aluminum coatings and heat-resistant 
and chrome-finish, all-purpose, alumi 
num paints 

ALCOA does not make paint, but 
ALCOA Aluminum Pigments are used 
in more aluminum paints than any 
Special formulas have 


other brand 


been developed by paint manufac- 


turers like Armstrong to solve indi- 
vidual problems. Paints made to these 
formulas actually cost less, last longer, 
give utmost protection against sun, 


rain, heat, cold, smoke and fumes 


wee Reeders’ Service Cerds, lost poge 


Armstrong storage tonk farm (above) hos more 
than 80 steel tanks, some with capacities up to 
25,000 gallons. These aluminum- painted tanks 
contain oils and other liquids used in the manvu- 
facture of Armstrong paints in plant shown below. 


Write today for the latest informa- 
tion on all types of aluminum paint. 


Use the coupon. 


ALCOA &. 
ALUMINUM 


ALUMINUM COMPANY OF AMERICA 





Paint Service Bureay, Aly ninum Co of America 
1793.-F Alcoe Building, Pittsburgh 19, Pennsyivanio 


¢ PREE BOOKLETS 


Please send me y 


Painting With Aluminum 
Time Stand 


Aluminum Asphalt Root oatings Mote 


Sri 
Name 
Compony 
Addreow 


City 
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Control Work Hazards In Confined Areas 


Continued from Page 109 


Tre PURE OF COMPANY 


FIRE PERMIT 


r Bit WEBER 


Date 32st 105 £ Time BAS am 


The following operation is pemitet DARIMDING AMO WELDING 


Location—timits (RACTIONATING TOWER LOWER SECT OW. 
precaution MM AINTA/N ADEQUATE VENFILATION 


Ges Tested — Time & am Date 25 


These Perrmt Expires Time 9 PM 


Signed 


_ Renin DALE FOR IWELOING 


Dee 3/25 
( ountermgned sbeur- 


FIGURE 5—Welding and burning permit. 


neither a toxic nor combustible gas 
but rather may only be deficient in 
Where there is a deficiency 
of oxygen and the 


deposit of iron sulfide and the prod- 


oxygen 
vessel contains a 


ucts of corrosion, auto-ignition will 
occul the 
particularly if forced venti- 


usually when vessel is 
opened, 
lation is used 


When 


equipment oO! 


isolated pieces of 


entire units are 


proc css 
taken 


off stream for maintenance, it is not 
practical to clear all of the intercon- 
necting lines of product nor to sever 
the unit from its utilities and other 
units still operating. This, then, pre- 
sents the danger of liquid entering 
the work area through equipment 
failure or mis-operation. 

Where the work is on mechanical 
equipment and rotative or recipro- 
cating motion is involved, there is 





Supply-Demand Balance Essential 


duction. In preWorld War II days 
there was not much difference be- 
tween total demand and domestic pro- 
duction. But since 1946 there has been 
an increasing gap between the two, 
caused by rapidly growing imports of 
foreign crude oil and refined products 
In 1946, total imports constituted 8 
percent of U. S. crude production and 
7.1 percent of total demand, In 1954, 
imports were equivalent to 16.6 per- 
cent of domestic production and 13 
percent of total demand. In volume, 
imports expanded from 377,000 bar- 
rels daily in 1946 to 1,052,000 barrels 
daily in 1954 

Development of new reserves and 
rapid expansion in production abroad, 
particularly in the Middle East, had 
another effect on the domestic situa- 
tion. Crude oil and products from 
foreizn sources have been backing out 
[ S exports ol petroleum to an in- 


This 


tribu.ed to a slower rate of growth in 


extent naturally con- 


creas'ng 


total demand 


I'wo problems have arisen 1) we 


have been increasing short-range 


availability of oil from domestx 
ces at a more rapid rate than results 


of exploratory effort justified; and (2 


sour- 
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Continued from preceding page 


to make matters worse, we have been 
bringing in foreign oil in quantities 
which have been generally recognized 
as being excessive. 

The components of the supply side 
of the equation which have been men- 
tioned, namely the injudicious use of 
domestic reserve capacity in produc- 
tion and refining and im- 
ports, need careful appraisal and 
watching. They are influenced by 
management Oil industry 
management has done an outstanding 
job in stimulating demand for its 
products on a quality and price basis 


excessive 


decisions 


and in discovering new reserves suf- 
ficient to meet demand. 
range rate of growth in demand may 


to find 


sut the long- 
ultimately outdistance ability 
and develop new reserves in the U. § 
These reserves are finite and are be- 
coming increasingly difficult to dis- 
cover. The oil industry therefore must 
pay particular attention to a proper 
balance in supply and demand and 
avoid temporary gluts, realizing that 
if not checked in time, they may cause 
a long-range famine. 

This is taken from an address be- 
fore an API meeting in Los Angeles, 
April, 1955. 


> 
tee 


the possibility of someone starting the 
power source without realizing re- 
pairs are in progress. The likelihood 
of this happening is greatest where 
the starting facilities are remotely 
located from the machine. 

Claustrophobia is defined by Web- 
ster as a morbid dread of being in 
closed rooms or narrow spaces, Some 
men develop a form of this if, while 
attempting to enter or leave a vessel, 
they become lodged, or perhaps while 
working in a tower their clothing 
becomes hooked or entangled on pro- 
truding parts. This is aggravated if 
they are excited or believe they are 
in danger. A few workers who have 
experienced this say they had the 
feeling their bodies swelled and move- 
ment in any direction was impossible 
Thereafter, they are extremely reluc- 
tant to accept jobs in confined areas 
Claustrophobia is a hazard not as 
tangible as those already listed but 
one that cannot be ignored 


Hazard Control Adequate prep- 
aration of any vessel that has con- 
tained toxic or flammable liquids 
which is to be opened for mainte- 
nance or inspection is the first step 
in making the work area safe. This 
may involve alternate steaming and 
water washing, the amount depend- 
ent upon conditions at hand, In some 
instances, chemical cleaning has been 
found effective. Storage tank~ should 
be pumped out, flushed with water, 
and forced ventilation established, If 
the tank has contained a leaded prod- 
uct, special precautions must be 
taken. It is well to follow the dire« 
tions of the lead supplier. 
block 
lines leading to or 
suflicieny 


Closing valves in product 


from a vessel or 
tank is not 


against possible entry of product, The 


protection 


valves may leak or be opened by mis- 
take, Blanks strong enough to with- 
stand maximum line pressure should 
be installed under the supervision of 
operating personnel familiar with the 
Furnace and boiler fuel 


blanked, Where 


connect to a 


unit lines 


should be two or 


more boilers common 
steam header and the header remains 
the 


that is 


in service main steam valve to 


the boiler shut down should 


be locked and tagyved 

It is well to assume the atmosphere 
is a combustible and toxic gas in any 
vessel, pipe or area where hydrocar 
bons have been processed and treat 
until it has been 


it as such proven 
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ee6. U.S. PAT. OFF. 


YOUR 
FIRST 
CHOICE 


TYPE LPR 
SWIVEL JOINT 


extra years 
of SERVICE 


Rig it up and forget it. 
EMSCO Ball Bearing Swivel Fittings 
are designed with built-in stamina 
for the toughest jobs, conservatively 
rated with an unusually high safety 
factor. Examine EMSCO Fittings — 
compare their easy turning quality. 
Compare the patented method of 
sealing against leakage. Cc mpare 
prices. Regardless of the application, 
order EMSCO for your next job. 
You'll get years of extra service. 
TO ORDER: Simply state type of TRUST BEARINGS 
application, pressure, temperature, FOR THRUST LOADS. 


pipe size and desired ends. 
1 q EMSCO MANUFACTURING 
. COMPANY 
sTYLes 

- . BOX 2098, TERMINAL ANNEX 
LOS ANGELES 54. CALIFORNIA 
Geriand, Texas + Houston, Texas 

Representatives in 
principal cities 
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otherwise, Figure | shows an explo- 
simeter being used to check a tower 
prior to entry. This should be done 
by qualified personnel. A vessel or 
tank should never be entered until a 
test for a combustible mixture or a 
toxic gas has been performed. Before 
sand blasting, burning, welding or 
grinding is done, a written permit 
must be issued by the operating fore- 
man and be countersigned by the 
craft supervisor, and then only after 
each has personally inspected the 
area in question. 

Consideration should be given to 
any hazards that may develop before 
the permit expires as well as present 
danger. Figure 5 shows a typical per- 
mit. This permit remains with the 
craftsman and is good for a limited 
time, so indicated on the permit. 
After a satisfactory gas test has been 
obtained and a welding and burning 
permit issued, an added precaution 
is to thrust a lighted torch in the 
manway. This is known as a Fire Test 
and precludes a possible explosion 
with men in the tower. 

An oxygen deficiency may exist in 
confined spaces. The first evidence of 
its effect upon men working in this 
atmosphere is dizziness, and a ringing 
sensation in the ears. Welding and 
burning operations create noxious 
fumes and smoke. Natural ventilation 
or chimney effect should not be re- 
lied upon to furnish fresh air or carry 
away fumes. A blower supplying air 
through a canvas duct or an ail 
eductor may be used. Figure 3 shows 
a small air eductor. Where adequate 
ventilation cannot be maintained and 
vapors are present, hose type masks 
as those pictured in Figure 2 will 
allow the work to proceed, Safety 
lines should be attached if the man is 
entering a vessel or tank where rescue 
would otherwise be difficult, if not 
impossible. If auto-ignition of iron 
oxide or iron sulfide scale is trouble- 
some, it can be controlled by keeping 
it wet. 

When men are working in a vessel 
or tank. someone should be stationed 
at the manway, to assist or secure 
help in any emergency. As a further 
precaution a sign, similar to that 
shown in Figure 4, should be placed 
at the manway. This should be in 
position only when the men are actu- 
ally in the vessel 

When the work is on mechanical 
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DESALTING 


TREATMENT 


®@ Visco Desalting Treatments are your 
assurance of maximum salt removal and 
minimum risk of deposits, or plugged 
equipment. Used alone, or with electrical 
desalting, Visco formulas consistently 
and economically produce low salt 
content crude. 


Your Visco Representative will be avail- 
able whenever you call. Ask for his rec- 
ommendations for better operation and 
lower treating cost. For fastest action call 


collect to Houston, Madison 0433, today. VISCO PRODUCTS COMPANY 
INCORPORATED 


2600 Nottingham at Kirby 
Houston 5, Texos 


4 ® 
QUE... CONSISTENTLY EFFICIENT OIL INDUSTRY CHEMICALS 
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equipment, the possibility of the 
equipment being started without the 
knowledge of the maintenance man 
must be guarded against. This is less 
likely to happen on steam-driven 


equipment than electrical equipment, 
AND although the status of the driver on 
a piece of steam-driven equipment 


should be checked before the job is 
~ 4 sti ed The greatest di ige b he 
unit operations omer A of aliben aulecs bes 


or rotating machinery. A tag on the 








: y t Si C3 - 
When you specify “INTERNATIONAL” Top, Starting swt ch } i minimum precau 


Side or Portable Mixers you have the as- tion. Whenever possible, the main 
surance of the most modern, up-to-dote disconnect switch should be made in- 
equipment in existence—not merely stock 
units of inflexible and ovtmoded design. 
Censtant improvement to meet changing 
conditions, based on our many years of ex- 
perience in laboratory and field operations Equipment and Work Practices 

gives the purchaser the benefit in the high- Che nature of the refining and petro- 
est possible degree of satisfactory service. chemical industry is such that the 
Technical Bulletins in support of these facts 
from an engineering standpoint, with de- 
scriptive Catalogs are available on request 
—simply indicate the subjects in which some degree, This means that tools 
rou are interested. quite suitable for normal use may 


INTERNATIONAL ENGINEERING, INC. present problems when considered for 


DAYTON 1, OHIO work in confined areas 

“ew roe CHICAGO 
18 PARK ROW 407 4. DEARBORN 5ST We } 

WAbesh 2.0733 eignt 


operative and tagged 


work often must proceed even if the 
potential hazard is still present to 


and size can be a factor 











where air-operated jwols are used 








The control mechanism should be of 
the non-locking type and preferably 
spring loaded so that if it is released, 





the tool will stop automatically, Good 
footing is not always available. This 
adds to the difficulty of maintaining 
complete control of the tool. Care 
should be taken not to jam the tool 
when drilling or reaming. Where gas 
and air supplies are adjacent, atten- 
tion must be given to making certain 
the tool is not connected to the gas 
line rather than the air supply. This 
has been known to happen with what 
could have been fatal results 





Elec trical equipine nt must be Vapor 
proof and positively grounded. Power 
cords should be of the heavy duty 
type with an oil and chemical resist- 
ant cove! Frequent inspection for 
breaks or deterioration is recom- 
mended. Much of the time the sur- 
roundings in process vessels will be 
damp or wet. This proximity of a 
good ground increases the chance for 
a severe shock if contact is made with 
the conductor plus the fact that a 


PORTABLE 
MIXERS 


man in a confined space may have 
more than the normal amount of dif- 


NEW TYPE “PF” AND “PS” ficulty disengaging 
“4 TO 5 H.P. | conductor 





himself from the 





Unusual positions and restricted 


movement increase the fatigue rate 
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LARKIN 
HEXAGONAL 
BULL PLUG 


LARKIN 
HEXAGONAL 
SWAGED 
NIPPLE 


LARKIN 
FORGED 
STEEL 
SWAGED 
NIPPLE 


gefore any Larkin Fitting ‘eaves our plant, it has undergone more than 
16 separate manufacturing and inspection operations. After forging, 
Larkin Fittings receive careful descaling, threading, chamfering, beveling, 
coating, labeling and packaging. In between each operation is a step- 
by-step inspection. And there are no short-cuts. That's why you can be 
sure that every Larkin Fitting is highest quality . . . the best that modern 
manufacturing and careful workmanship can produce. Specify Larkin Through Your Supply Store 
through your supply store. 7 


LARKIN PACKER COMPANY, INC. @ ST. LOUIS, MO. 


Hexagonal Swages end Bull Plugs External Upset Swoges and SubTubing Nipples . Refinery Swoged Nipples ond Bull Plugs 
Seamless Casing Nipples . Seamless Tubing Nipples . Steel Tubing Couplings ., Substitute Couplings 
Sub-Tubing Nipples and Pup Joints . Perforated Tubing Nipples . Adaptor Nipples . oiler Nipples . Choke Nipples 





For details on 
FLUOR services 
and 
manufactured 
products 


Consult your REFINERY CATALOG 


Fluor’s General Catalog appears in the 1955 Refinery 
Catalog. It briefly describes our enginecring and con- 
struction services to the petroleum, Vas, chemical, petro- 
chemical and power industries, plus the products 
we manufacture (cooling towers, pulsation dampeners, 
gas cleaners, mufflers). If you'd like a copy for 


your files, write for Bulletin FC-GC-0.055 aes tibhemenids 


THE FLUOR CORPORATION. LTO 
LOS ANGELES 22. CAL ANIA f 
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Space-saving qualities of R-C Spiraxial Compressors are indicated in photo- 
graphs of two units, with respective capacities of 4,660 cir and 668 cfm, 
and reduce productivity. Men be- 

' Note the departure from conventional designs of air-moving equipment. 
come more accident prone when they 


are tired. These are conditions that 
are determined by the job and little 
can be done to relieve them, but there 
ure related items which will help to 
reduce fatigue. Personal safety equip- 
ment should offer the least amount 
of restraint and still give adequate 
protection. Clean, well fitted goggles 
ind respirators help. Clothing should 
not be loose or bulky with bulging 
pockets. Sufficient light that does not 
glare is important 

When the area cannot be com- 
pletely freed of combustible gases 
only non-sparking tools shuld be per- 
mitted. These should be kept in good 
condition, and as a part of the repair 
procedure they should be checked for 
imbedded foreign particles, which 
may cause sparking 


Salamanders are a portable high 





heat source, but they consume large 
volumes of oxygen and discharge car- 


bon monoxide, a gas that is odorless, For intermediate pressures 
eee 


tasteless and toxic if exposure is con- 


“uous, They are not suitable forwse | SEE RC SPIRAXIAL” COMPRESSORS 


in a combustible gas area or confined 

space for these reasons. Where the Check these values 
climatic conditions make supplying of R-C Spiraxials 
heat desirable, electric or kerosine before buying any 
element heaters are used with an equipment 

auxiliary fan to propel the warm 

fresh air through a duct. With this No internal lubrication 
—hence oil-free air. 
Internal compression 
assures peak efficien- 


The amazing efficiency and economy 
of this latest Roots-Connersville 
development vu air-handling equip- 
ment have been proved in continuing 
orders am! installations. 

Bridging the gap between the R-C 
arrangement the work area is venti- dual-ability lines of Centrifugals and 
lated and heated Rotary Positives, Spiraxials provide 


sometimes a good barometer for de- sures. 5,000 cfm, with pressures from 15 psi 


Direct connected for 

being performed and to what degree speeds of 1750 rpm 

salety practices art being followed and 3550 rpm. 

This is true even though specific 4 Uncooled — requiring 

housekeeping items are only slightly * no water-jacketing. 

related to the work at hand. Poo 5 Small space — low 

maintenance practices with little at- * noise level. 

tention given to establishing safety Before deciding on any air- 

procedure will seldom be found in a handling equipment, see the 
at, clean work area new developments in R-C 


termining the quality of the work to 30 psi. Either single-stage, or 
multi-stage installations for higher 
volumes, are completely satisfactory. 

For new projects, we suggest a 
study of these newest Spiraxials. Or, 
it may well be that they will soon 
pay for themselves as replacements 
for present less efficient equipment. 
Ask for performance curves, and 
details in Bulletin SC-354. 


| 
| 
| 
! 
| 
| 
| 
| 
| 
Housekeeping, or the lack of it, is cies at required pres- a capacity range from 700 cfm to 
| 
| 
| 
| 
| 
! 
| 
) 
! 
i 
I 
i 


Finally, the control of hazards in Spiraxial Compressors. 


confined areas rests with the super 


visor. It is his re sponsibility to recog- 
rive ind evaluate the hazards foreset e ONNERSVILLE BLOWER 


potential danger, and be prepared to 
. He st id A DIVISION OF DRESSER INDUSTRIES, INC 
take appropriate action © snoux 655 Crescent Ave. * Connersville, indiana 


know the safety practices that apply 
to his work and instruct his men in Roots-Connersville Blower (Canada) Lid. * 629 Adelaide St. W., Toronto, Ont. 


their uses. Too, he is responsible tor , Qo Pf on : f 
seeing that safety equipment is used fH) 2 (a vibe : : +> ~ i 4 
wae | wi ; 8 8 ‘a Sista gel as | 
when required and that sale work ad - 

j | + Cont: dugol and Lotery Postive Poutive Voruum Ges taert Ges ‘peu enal 


procedures al followed > + . . . - ° 
Blowers ond txheusters Onplocement Meters Pumps Pump: Generator Compressors 
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Pol il 


from the experience 
of others 


lt is a wise man who takes advan 
tage of the experience of others. Most 
oil industry men are Busy Men-—busy 
with their own appointed tasks. Keep 
ing abreast of developments in the 
industry is vital for growth and greater 
earning power. 


practical books on 
PETROLEUM REFINING 


The knowledge gained through years 
of work and study by capable men in 
the petroleum refining industry has 
been recorded for your wae, Profit 
through the experience of others by 
ordering the books of practical job 
interest value to you, 


* The Chemistry of 
Petrochemical Reactions 
By Lewts F. Hotch price $4.50 


Handbook of Solvents 


By Morris Jacobs and Leopold Schefien 
price $8.50 


industrial Solvents 

By Ibert Mellen price $12.00 
The Physical Chemistry of 
Lubricating Oils 

By A. Bendi price $10.00 
Elements ef Fractional 


Distillation 
By C. 5. Rebinson ond £. R. Gilliland 
price $7.50 


Methods of Analysis of 


Fuels and Oils 
By J. R. Campbell end W. Gibb 


price $4.00 
Chemical Engineers’ 
Handbook 
By Johan H. Perry 
Correction Tables for 
Petroleum Oils 
Sy O. HM. Berdill price $3.50 
Handbook of Dangerous 
Materials 


By NN. Irving Sex, W. W. Schultz ond 
J, O'Herin price $15.00 


Handbook of Engineering 


Fundamentals 
By Ovid Eshboch 





price $17.00 


price $10.00 





Send for your FREE copy of the New 
Petroleum Books Cotelog which describes 
the seture and contents of these ond 
many other beoks pertaining to the Pe 
troleum ladustry 











In ordering please make certain that 
your complete mailing address is in 
cluded, Designate desired books by 
title and author. Attach your check 
or money order and shipment will be 
made promptly via prepaid parcel post 


BOOK DEPARTMENT 


THE GULF PUBLISHING COMPANY 


P. O,. Bex 2608, Hevsten 1, Texas 
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Texas Has 
New Labor Statutes 


Biennial legislature passes new 
laws dealing with labor, unemployment 
compensation and other subjects of great 


concern to industry. 


LAWS ON LABOR, 


ment compensation and other topics 


unemploy- 


| of major concern to the oil industry 


were adopted by the Texas Legisla- 
ture which wound up a prolonged 
session at Austin early this month 


Spending. Legislators wrote the big- 
gest spending bill in Texas history 
The total for two years will be more 
than $1525 million. This is $116 mil- 
lion more than the state government 
cost for the 1953-1955 period. In 
creases went mostly for education, 
the result of increasing enrollment. 

The state needed about $60 million 
of new taxes to pay these expenses, 
not counting the highway program. 
The remainder of the $116 million 
from existing 


increase will come 


sources 


labor. The Legislature passed two 
labor control bills by Sen. George 
Parkhouse of Dallas, over the vigor- 
ous protest of union leaders. 

The biggest blowoff came on Sen- 
ate Bill 45, the so-called “anti-coer- 
cion law.” Gov. Shivers recommended 
the legislation in his first message to 
the Legislature, and he stirred the 
House into approving it with a mes- 
sage in May when it appeared the 
bill had bogged down 

The anti-coercion bill outlaws 
strikes and picketing unless a ma- 
jority of employes at the place show 
they favor union representation. The 
Parkhouse bill would let the district 
court supervise the election, which 
would be held w.thin 20 days after 
the lawsuit is filed 

The presiding judge can call a 
from outside the county to 


This is intended to 


judge 
handle the case 
get away from local political pressure 


PerroLeum REFINER—Vol. 34, 


Mass picketing. The other Park- 
house bill would extend the venue 
statute on injunction cases filed under 
Texas labor laws, like those 
against mass vickecting. It would al- 
low filing ‘a the county of the alleged 


other 


violation, i* the home county of any 
defendant. « r Travis county—if 
the Attorney G 


role 


‘ral takes an active 


Compensation. E{forts to pass a new 
workmen's compensation law were 
defeated. Members agreed generally 
that the maximum payment to the 
totally-disabled should be increased; 
but they disagreed on how much to 
pay the partially-disabled and on 
such points as allowances for attorney 


fees 


‘Waste’ Bill. One of the session’s big- 
gest struggles conce:.ed efforts to 
pass an “economic waste” statute to 
let the Railroad 


scribe minimum 


Commission _ pre- 
prices for natural 
gas in the field. The measure, opposed 
by major purchasers of gas, was effec- 
tively bottled up in the House for 
almost five months 

Spokesmen for the chemical indus- 
try were among those opposing the 
bill. This group also resisted success- 
fully efforts in both House and Sen- 


ate to put a tax on chemicals 


Unemployment. A new Unemploy- 
ment Compensation Act became law 
It permits Texans to take advantage 
of a liberalized federal law. Coverage 
was extended to all employers of four 
or more persons, formerly eight or 
more 
quicker for a rate reduction based on 


Employers also can qualify 


No tf 











Rememborv the trademarks “tt” 


and “Tuse-Turn” are applicable only 
to products of Tuse Turns. 







TUBE-TURN 
Manifold 
Welding Fitting 


L 


simplifies piping construction, reduces costs 


UBE TURNS now offers custom-made 
Tanifold Welding Fittings with size, 
wall thickness, and number of outlets 
as required by your service conditions. 
These manifold fittings are available in 
all commercial metals and alloys. 

Use of TUBE-TURN® Manifold Weid- 
ing Fittings provides stronger and safer 
outlet connections than are possible 
when pads and saddles are employed. This 
new fitting makes possible greater econ- 
omy and speed of construction in many 


types of service. It is particularly useful 
when outlets are smaller than one-half 
the run pipe diameter, when they are 
extremely close together, or when they 
must vary in size. 

This new addition to Tube Turns’ line 
enables you to “specify TUBE-TURN” for 
all your tee and manifold fitting require- 
ments. For prompt, helpful service, get 
in touch with your Tube Turns’ Distrib 
utor, You'll find one in every principal city. 


The new TUBE-TURN Manifold Weld 
ing Fitting... superior to pad and 
saddle construction ... eaty to install 
. . » dependable in service. 


TUBE-TURN Welding Fittings and Flanges are made in U.S.A 


They meet ali U. S. piping code specifications 


*-TUBE-TURN” aad *t* LOUISVILLE 1, 
Reg. U.S. Pat. OF. KENTUCKY 


A Division of Nationa! Cylinder Ges Company 
DISTRICT OFFICES: How York + Philedsiphie © Pittsburgh © Clevelend «+ Detroit + Chicege « Doaver © Les Angeles 
Sen Freacisce + Seattle + Atiente + Tulse + Heuston + Dalles + Midlend, Texas 








joe 


Why TUBE-TURN Manifold 
Welding Fittings give you safer service 





In conventional pad and saddle construction, the transition to the 
side section of the branch is abrupt, creating stress concentration, 
often leading to failure. The TUBE-TURN® Manifold Welding Fitting 
with integral extruded outlets, is superior in strength. It provides a 
smooth transition from the pipe run to the smaller, thinner-walled 
outlets, and is thus better able to withstand cyclic stress from pressure 


of temperature changes. 


MATERIAL 214 C8 /MOtASTA A305 22) (2 180 00 1000) Sea (20 WALL 6625-4 "he oo 
SVEN 6° SCH BO arekn— TUBE-TURN Manifold Welding Fitting being installed in 


[~ ORAWN OUTLETS : ik an @ measuring stetion of a large west coast gos utility. 


yams ae a , ) 
© € 7 ” C) ; C S Ol ( 
\ Y 45 CODE APPROVED 

~—Watthtithrth+th+ah+ite ’ 7 
GTi het he title + ae ae Re TUBE-TURN Manifold Welding Fittings 
SCALE Fak Sill are in full accordance with the latest 
7.2%"! Vas — 2 od'| ty recommendations of ASA B}31.1 Sub- 

T . ee oo a>. —— i gai, - (= =" a") committee No 8. 


e TUBE-TURN Manifold Welding Fittings 


vt ; 
. ; = - ; 
I \ V4, comply with the requirements of ASA 
a i B16.9 and ASTM A234 covering the 
design and manufacture of butt weld- 


12° Manifold with Seven 6” Outlets. Schedule 60. ing fittings 


TYPICAL 


APPLICATIONS ON AS, > 


* 46° 


DISTRICT OFFICES 


New York 
Philadelphia 
Pittsburgh 
Cleveland 
Detroit 


TUBE TURNS, Dept. Y-3 
224 East Broadway, Lovisville 1, Kentucky ’ » « Midland, Texas 


bulletin on new Manifold Welding Fitting *’TUBE-TURN” and “tt” Reg. U.S. Pat. Of. 


TUBE TURNS 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 





As Management Sees It... A DOUBLE BARRELLED TROUBLE SHOOTER 


favorable experience rating 


] 

Apparently headed for final ap ad . 
proval was a bill by Parkhouse to 
ban unemployment compensation 


payments where the applicant is idled 


by a strike of fellow-unionists at an- VISUAL SEQUENCE ANNUNCIATOR* 


other plant. This is aimed at situa- 





tions like that which arose when Dal- 


las Ford assembly plant workers were 
doa oe ag 2 sc VISUALLY INDICATES 
first “off-normal’’ and subsequent “‘off-normals’’. 


strike of parts-makers 

\ dispute raged over the wording 
of a provision to permit unemploy- 
ment payments where the idleness 
results through no fault of the appli- 
cant. The bill is aimed at situations 
where the applicant for unemploy- 
ment aid belongs to the same union 
as the strikers, and is helping main- 


tain the strike with union funds 


Trucking. A new trucking law raises 
from 45 to 50 feet the permissible 
length of truck-trailer combinations; 
and another increases all motor ve- 
hicle operators licenses by 50 cents 


a year or $1 for each two years. With 


he u ids receive oO ic cemTise 
dr the De ascend ro on SEQUENTIALLY GROUPS 
related variables for easy interpretation. 


Safety plans to hire another 200 


highway patrolmen en 
Troubleshooting in complex processes can be 


expensive and time consuming. The Panalarm 
“50VS”" Visual Sequence Annunciator eliminates 
guesswork . . . pinpoints trouble. It immediately flashes 
the cause of trouble; instantly shows re- 

sultant “‘off-normals”, and provides a means of 
grouping and acknowledging related vari- 


Salaries. The Legislature also ap 
proved higher salaries for most top 
state officials and those in the “junior 
executive” rank who often found pay 
more attractive in private industry 


The three Railroad Commissioners ac ‘ , 
, sad ' ables so that minimum interpretation is re- 


will be paid $17,500 a year each, quired . . . quick, direct corrective 
compared to the present $10.61 0 The action can be immediately taken. 

Chief Enginect Oil and Gas Division, Your present Universal Panalarm 
will receive $12,500 a year, a $2000 “60” Annunciator System can be changed 


ered PANALARM “SOVS” gives , 
to provide visual sequence 
Increased pay is expected to he Ip CONTROL INFORMATION signals. This flexibility prevents 


influence William J. Murray Jr obsolescence . . . has made 
Railroad Commission chairman, to @ The primary the Panalarm “50” the most 
seek a new term when his present cause of trouble... versatile audio-visual 
term expires after 1956 annunciator available 


@ Secondary “off- today. 


Legal. Three major legal codes were fe 

g } normals” resulting . . . Send for Bulletin 6-A. 
written at the session. A new probate USTED BY 
code ine lude Ss. among other things. a oa Sequential follow-up UNDER WRITERS’ 
% LABORATORIES 


long-sought clarification of mineral of “off-normal”. . . 


lease rhts involving guardians 

A new corporation code, designed PF A ON A L A R NM 
to encourage incorporation in Texas, Alarm and Safety Division 
permits a firm to be organized for 


multiple purposes The old law con- PANELLIT, INC. 


fined a corporation to one purpos« 
i ;, pur} 7415 N. Hamlin Avenue, Skokie, Ilinois 
*U.S. Potent Ne. 2701872 Conyright 1955, Penetiit, Inc. 
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It's best to compare 
COMPARING IS EASIER IN 


, 
a 


| The 
_-REFIWERY CATALOG 


) Composite Catalog File for the Refining:- 
y Natural Gasoline ** Petrochemical Industry 
1. 








you buy valves. .. 
_ THE REFINERY CATALOG 





In the pages of the REFINERY CATALOG you will find 


the complete or condensed catalogs of 46 of the leading manufacturers of 
valves. There are 51 pages of valve specifications and other data in the cur- 


rent catalog. 





These companies have dato on valves 


in REFINERY CATALOG 


The Airetool Mfg. Co., Inc 
Alloy Stee! Products Co., Inc 
Ampco Metal, Inc 
The Annir Co 
Black, Sivalis & Bryson, Inc 
A. W. Cash Co 
Cameron tron Works, Inc 
Cochrane Corp 
The Continental Supply Co 
Corning Gloss Works 
Crosby Steam Goge & Valves Co 
Davis Regulator Co 
The Duraloy Co 
Everlasting Valve Co 
Farris Engineering Co 
Fisher Governor Co 
Hamer Oil Tool Co 
Hetherington & Berner Inc 
Hills-McCanna Co 
Homestead Volve Co 
Jerguson Gage & Valve Co 
Richard Klinger Ltd 
Warner Lewis Co 
Marsh Instrument Co 
Martin-Decker Corp 
Mason-Neilon Regulator Co 
Metal Goods Corp 
Metropolitan Plumbing Supply Corp 
Nationa! Carbon Co., A Division of 
Union Carbide and Carbon Corp 
Newman, Hender & Co., Ltd 
Nordstrom Valve Division 
Rockwell Mfg., Inc 
Orbit Valve Co 
Pacific Valves, inc 
Penberthy Injector Co 
R-P4C Valve Division 
American Chain & Cable Co., Inc 
R-S Products Corp 
Reynolds Mfg. Co 
Rockwood Sprinkler Co 
The Staytite Co 
Stee! & Alloy Tank Co., Inc 
Strahmen Valves, inc 
Klingerit Inc. Division 
United States Rubber Co 
Vernon Tool Co., Lid 
Henry Vogt Machine Co., Inc 
wK.M Company 
Watson Stillman Fittings Division 
H. K. Porter, Inc 


When you’re comparing valves or any other item of refinery 
equipment, you'll find them easier and quicker in the Rerinery 
CaTa.oc. Rerinery Cata.oc provides you with the catalog data 
you need to compare the lines of the best recognized manufac- 
turers. It contains data on more than 2,500 types of refining, 
natural gasoline and petrochemical plant equipment. 


Almost 300 manufacturers distribute their catalogs in the 
Rerinery Catatoc, which is corapletely indexed and cross- 
indexed for easy usage. Rerinery Catacoe is the only composite 
catalog issued solely for the refining industry. It is by far your 
most complete and most convenient source of information on 


refining equipment and materials. 


When you compare or specify refinery, natural gasoline o1 
petrochemical equipment, remember it’s easier to look it 


up in the Rertnery CaTAcos. 





TO MAINTAIN HIGH PRODUCTION 


AND REDUCE DOWN-TIME... 





ESSO installs 7,956 Anaconda Cupro Nickel, 30%-702 Tubes 
in condensers and coolers at Bayway Refinery 


many of the corrosion 


This condenser is used in the No. | 
Fluid Catalytic Cracking Unit at the 
Bayway Refinery of Esso Standard Oil 
Company at Linden, N. J. The unit 
produces about 25.000 barrels of pe 
troleum products daily —ranging from 
high octane gasoline to heating oils 

7,956 %”° Cupro Nickel, 30%-702 
Tubes were supplied by Anaconda for 
the condensers and coolers of this 
cracking unit, On the shell sicle, these 
tubes are subje cted to temperatures as 
high as 550°F at 75 PSI by process 
streams containing both sulfur and salt 
compounds On the tube side, the 
summer salt water te mperature ranges 
from 80°F at the inlet to 110°F at 
the outlet 


240) For more data on advertised products, use Readers’ Service Cards, last poge. 


Information gathered from test runs 
indicates these 
Nickel, 30%-702 


Tubes have a life expectancy in this 


within the refinery 


ANACONDA ( upro 
service of from 6 to 12 times greate1 
than tubes made of Admiralty Alloy 
ANACONDA Cupro Ni kel, 30%-702 
Tubes are recommended where pro 
ess liquids, vapors and cooling waters 
ire corrosive particularly where tem 
peratures are too high tor other copper 
illoys. Tubes of this alloy also have 
superior resistance to sea water at high 
velocities. They have good physical 
properties at elevated temperatures 
ind resist stress-corrosion cracking 
Our files bulge with a collection of 


tubs pert rmance case histories that 


can answer 
problems you face. We can put the 
information in these files to work for 
you at once—to help you select the 
one best alloy for your job. Write, out 
lining your operating conditions, to 
Dept rD, The 
pany, Waterbury 20,Conn. In Canada 
Anaconda American Brass, Ltd., New 
Toronto, Ont saint 


American Brass Com 


ANACONDA 


Tubes and Plates 
for Condensers and Heat Exchangers 
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What's Happening... 





Fast Write-Offs Granted 
For 1,873,000 Barrels 
Since Program Started 


Office of Ol 
April 


been 


& (Gas reported that as of 
off certificates had 


$.000 barrels a day of 


rapid tax write 
msued for | 
since the 
1950 


pe nod 


basic refining capacity 
late in 
that 
the foll ! facilities 
Alkylation 114,000 


matics } b 


program 
was starte Certificates 


grante also covered 


barrels a day aro 
lube oil, 9000 
idditives, 11,000 


$4,000 barrels 
O00 


irre ls 
barrels barrels 
natural-gas 
gath 
natural-gasoline stor- 
facilities, 
ind products 


petrochen 


processing sy barrels: wet-gas 


ering 000 barrels 
age nceluding underground 
»,432,000 barrels, and crude 


storage 20,107,000 barrels 


Nine U. S. Oil Companies 
Join Iranian Consortium 


Nine more lt S. oil companies have 
acquired interests in production, refining 
and export rights in Iran, thus extending 
participation in the Iranian consortium 
established last October. Interests had been 
acquired earlier by five U. § three 
European companies 


and 


The new companies, which formed Iricon 
Agency, Inc., to represent them in the 
management of producing and refining op- 
erations in Iran, have an aggregate 
cent interest in the 


5 per 
consortium 
They are American 

Company, The Atlantic 
pany, Hancock Oil Richfield 
San Jacinto Petroleum 
Corporation, Signal Oil & Gas Company, 
The Standard Oil Company (Ohio), Tide 
Water Associated Oil Company and Pacific 
Western Oil Corporation 


Independent Oil 

Refining Com- 
Company, 
il Corporation, 


The new participation was described by 
Richard S. Stewart, president of the new 
Standard 
with the 
international 
Elected as presidents of 
the agency are David Hecht, Pacific West- 
ern: Garth Young, Signal Oil & 

©. Schmuidt, 


and 
Ohio , as in 


agency vice president of 


accordance Presi 


dent's policy of trade co 


operation vice 


Gas, and 


San Jacinto Petroleum 


Delhi-Taylor to Furnish 
Products for Tide Water 


Delh 


si pply 


Taylor Oil ¢ 
Water 
pany with products 


130. 000-b 


ompany will 
Associated Oil Com 
mtil Tide Water com 
urrel refinery at 
lide Water 


10,000 barrels of crude 


help 


lide 


p etes its a~day 


Delaware City, Del will fur 


nish Approazim ately 


a day, receiving a similar amount of prod 


ucts at Delhi's refinery Corpus Christi 


Texas 
June REFINER 
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... in the Industry 


New Smog-Fighting Machine— 


The latest weapon in Los Angeles’ battle against smog is an adaptation of the hydrocarbon 
recorder, just developed under the auspices of the Air Pollution Foun./ation, The adapted recorder 
sucks in smoggy air, with the aid of a specially-modified compressor using silicone oil, and 
measures the air's hydrocarbon content. Special filters take out the water content, carbon dioxide 


and miscellaneous dirt and dust 


According to Dr. Lewis H. Rogers (left), the foundation's senior chemist, the device provides 
a means of checking the effectiveness of controls over gasoline and exhaust vapors. Nicholas A 
Renzetti, senior physicist for the foundation, inspects the device with Dr, Rogers 


Institute Sees No Easy Way 
To Eliminate Menace of Smog 


industry's contribution to smog 
Angeles has been estimated at 158 
Lauren B, Hitchcock, pres 

Pollution Foundation. He 
is emitting 600 


The oil 
in Los 
percent by Dr 
ident of the Ai 
that the 
pollution in to the ai 
$300-ton total 


has said industry 


tons ol dail as 
part of a 

The balance of the pollution, according 
to Dr Hitchcock, 
vehicle operation, 
natural gas 
from 
ent from evaporation at service 


comes 45 percent from 


10 percent from domes 


tic use of and incinerators, 


10 percent miscellaneous industry, 
and ] per 
losses in automobiles 


Dr. W. FE 


e president of the foundation, has 


stations and gasoline 


Another 
Faith, vik 
cited 10 
Los Angcles can sno 
His remarks that 
approach ne a solutwr to the 
ther thm year 


pollution expert, 


unknowns” to be explored before 
begin to conquer 
Came in a warninek 
nothing 
menace can be expected ‘ 
or next 

controlling have 


the minds of 


‘Possibilities of snow 
wersimplified in 
pet ple that 


Angcles 


been s 


many millions of residents of 


the Los basin have been led to 


expect quick and said Dr 
Faith. “Such great expectations definitely 
are not lieht of 


fasy victory, 


warranted in the current 
knowledeae 

Our team of researchers, working with 
research and individual 


other agencies 


scientists, has made strides in 
licking the 
developing a 
but these 


not spe I] the 


mmportant 
smog problem by assisting in 
whole 
adaptations 


end ol 


ippreciable 


series of new tools’ 


’ 
and inventions do 
cannot see 


sno 


Ssthow I 
any very reduction in 
in sieht this summer or next 

This does not lessen the need tor con 
trol measures against 


air pollution We 


to curtail 


ill known sources of 
must not wait for re 
search in order ill known smo 


formers and pursue all emergency or in 


terim forms of reduction 
Dr. Faith listed the 


that have to be 


nog 
following questions 
answered before smog can 


be reduced 


@ Do certain hydrocarbons and nitrogen 


oxides change im the of sun 


? If so, 


presence 


light to produce an eye irritant 
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Aromatics Recovery 


TENNESSEE'S 


S02 


‘QUID SULFUR DIOXIDE 


SONYEUT 


Liquid Suifur Dioxide has proven 


itself as the efficient and economical 


solvent for the recovery of aro 
matics. It is completely miscible 
with aromatic hydrocarbons over a 


wide temperature range, while the 


What's Happening. ee 


are some members of the hydrocarbon 
family more to blame than others? 


Does the 
erators contribute to eye 


smoke or gases from incin- 
rritation 


Do industrial fumes or smoke cause 
w contribute to irritation of the eyes 
If so, pollu 


ants’ 


> 


which specific gases or 
Do any of these gases reduce visibil- 
ity, even though invisible as emitted ? 
What are the actual plant damaging 
substances in the air? 

What 


the air 


are the actual eye irritants in 


> 


Are there any compounds yet un- 
measured in the air which are respon- 
sible for smog? 

Are there any “unknowns” which up 
to now are not even suspect? 

Ars any temporary procedures ready 
which can be used to control smog 
on a short-term basis while permanent 
c-wntrol methods are being developed ? 
What would be the economi 
quences of adopting any 
method ? 


conse- 


such a 


How can the hydrocarbon and nitro- 
gen oxide content of auto exhaust be 
controlled ? 


Changes Company Name 


The name of The American Oil Com 
pany's manufacturing subsidiary in Texas, 
Pan-American Refining Corporation, has 
been changed to The American Oil Com- 


pany, a Texas corporation 


Kerr-McGee Organizes 
Refining Subsidiary 


Kerr-McGee Oil Industries, Inc., is set 
ting up a wholl, owned subsidiary to oper 
ate all its refining facilities, including those 
recently acquired from Deep Rock Oil 
Corporation. The subsidiary, to be known 
as Deep Rock Oil Company, also will 
handle the company’s marketing and pipe 
line operations 

With 


company 


headquarters in Tulsa, the new 

will operate two Oklahoma re- 
fineries. Kerr-McGee’s recently-modernized 
plant at Wynnewood processes 15,000 
barrels « day, while the former Deep Rock 
unit at Cushing has a daily output of 
19,000 barrels. A new name will be selected 
for the former Deep Rock Oil Corporation 
from which Kerr-McGee purchased $17 
million worth of assets 


Underground Storage 
Of Natural Gas Increases 


The volume of natural gas in under- 
ground storage in the U. S. last year was 
1 trillion 11 billion cubic feet, according 
to a report issued by American Gas As- 
sociation. This represents an increase of 
125 billion cubic feet over 1953. Volume 
of gas in storage has risen to 2.45 times 
the 412 billion C feet in storage in 1950 

The ultimate capacity of U. S. under- 
ground storage reservoirs, including all na- 
tive and cushion gas in the reservoirs, at 
the end of the association's October 
41, 1954, was | trillion, 859 billion C feet 


an increase of 125 billion over the previous 


year 








solubility of naptnene and paraffin 
hydrocarbons is limited and de 
creases with decreasing temperature 
Recovery of a higher percentage 


is obtained 


Tennessee's high quality Liquid 
Sulfur Dioxide can be effectively and 
economically applied to your 

We would like the 


privilege of discussing this with you 


operation 


Available in: 


Cylinders, Ton Drums, 
Tank Trocks and Tank Cars 








Gs 


TENNESSEE CORPORATION 


617-629 Grent Building, Atienta, Ge. 
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This 192-page, completely indexed 
volume is the only thorough and ex- 
haustive treatise on the basic chemistry 
of reactions and processing of those 
products and intermediates popularly 
classified as petrochemicals 

A completely contemporary study, this 
book is an immediate and valuable ref- 
erence for anyone engaged in either the 
chemical or refining industry 

In addition to the technical dota, 
valuable commentaries on end use and 
market of many significant chemicals 
are presented in such manner as to make 





The Chemistry of 
Petrochemical Reactions 


By LEWIS F. HATCH, Ph.D. 


Professor of Chemistry, University of Texas 


PRICE: $4.50 A COPY 
Order your copy now via prepaid porce! post 


Address: Book Department 
THE GULF PUBLISHING COMPANY 


P. O. BOX 2608, HOUSTON, TEXAS, U.5.A, 


this book a practical working manual 

This new book is a complete presenta- 
tion of the material originally published 
as an 18-part series in Petroleum Retiner 
Revised to date by Dr. Hatch, these 
current and authoritative studies on 
petrochemicals are now indexed for easy 
reference by subjects or products. 

Typical chapter headings include: 
Production and Reactions of Butadienes, 
Oxidation of Hydrocarbons, Nitration 
and Sulfonation of Poraffin and Aro 
matic Hydrocarbons, Alkylation with 
Olefins. 
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Are 
your valves 


over their heads 


In corrosive 
reducing 
Solutions ? 


Switch to Aloyco Monel 
or Nickel Valves! 


ALOYCO MONEL VALVES are used extensively in handling alkaties, salt 


waters, food products, organic substances, and many air-dtree ac::! 


June, 


1955 


Keeping corrosive solutions of mineral and 
organic acids, alkalies and salts under control is 
a job for Aloyco Monel or Nickel valves. 

Monel valves are especially good for handling 
hydrofluoric acid which is used as a catalyst in 
one process for the production of high octane 
Monel and Nickel have exceptional re- 
to neutral and alkaline salt 


gasoline 
sistance solutions, 
including chlorides, carbonates, sulfates, nitrates 
and others. Nickel is more resistant than Monel 
NaOH 


vated temperatures and is usually preferred when 


to more concentrated solutions at cle 


Longer Lasting 
ALOYCO 


VALVES 


‘> , 
‘ne «* 
COnnosivt * 


REFINER 


rROLEUM 
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contamination of the caustic with copper or iron 
would be objectionable 
Nickel, although similar to Mone! in corrosion 
resistance, has genera!ly an inferior resistance to 
acids, about the resistance to saits and a 
little 
soth alloys are available in a wide range of 


Salli. 
better resistance to alkalies. 
Aloyco valve designs. They're cast by induction 
melting at Aloyco founs'ries and machined in 
Aloyco plants New bulletin #9, couponed below, 
provides complete informatiyn, Write today to 


ALLOY STEEL PRODUCTS CO., INC., Linden, N. J. 


Alloy Steel Products Company, Inc. 


1303 West Elizabeth Avenue 
Linden, New Jersey 


Gentlemen: 


Please send me a free copy of your Bulletin No. 9 


on Monel and Nickel valves 


last page 





Socony Grants License United Carbon to Buy 
To Produce Thiophene Baytown Rubber Plant 


Mobil Oil Company has entered United Carbon Company has signed a 
a eg opened weed agreement with Sharples Chem contract with the Rubber Producing Facil- 
: ; : granting Sharples rights to ities Disposal Commission to buy the sya- 
t billion cubic feet . : seture of } j Ss thetic-rubber plant at Baytow Te 
fy pe pm pa ° manu i vophene under ocony It prant 4 aytown, exas 
| patents ne price of the plant, if the sale is ap- 
proved in Congress, will be $7,153,000 
rhe commission, when it sold 24 of the 
government's 27 synthetic-rubber plants 
earlier this year, rejected the only bid for 
the Baytown plant. General Tire & Rub- 
ber Company, which had been operating 
the plant, offered to pay $2,486,448 
United Carbon was one of nine com- 
panies which bid for the plant after it 
was offered for sale a second time. Two 
bidders, Goodyear Synthetic Rubber Com- 
pany, which bought the copolymer plant 
at Houston (See Who's Building) and 
Ihiokol Chemical ( orporation, subse- 
quently withdrew their offers 
Among the unsuccessful bidders were 
General Tire, which made another offer, 
and Baytown Rubber & Chemical Com- 
pany, which was organized by employes 
ff | of the plant and townspeople to submit a 
Oo ers a comp ete bid. Other companies bidding for the plant 
“ were American Resinous Chemicals Cor- 


and diversified line of | poration, Food Machinery & Chemical 


Corporation, Edwin W. Pauley and Min- 


reodorants for petroleum nesota Mining & Manufacturing Company 


and allied products CHEMICALS WANTED 


No longer need the products of the petroleum industry inflict upon their he National Registry of Rare 
users the _Snoxious odors resulting from the mercaptans and sulfides in their Chemicals, Armour Research Foun- 


pr ng dation of Illinois Institute of Tech- 

ocessing. nology, 33rd, Federal and Dearborn 

Years of development work and product-testing have culminated in a com- Streets, Chicago 16, has received 

plete line of Alamask® reodorants that can successfully mask the objectionable wa a? ang = for ~- chemicals 

iste< low anyone 15 One oT 

odors of many petroleum products. Check this table to see which Alamask reodor- Seek: inan U vely ace oem anneal 
ants will solve your molodor problems: ties, please inform the Registry 


?-Chloro-3-nitroaniline 


What's Happening. « - 


year. Ultimate capacity for storing natural 


gas underground has increased about 2.4 
| 


6,599 wells operating in 1/2 pools 
Sharples, a subsidiary of Pennsylvania 
Salt Manufacturing Company, expects to 


state \ year earlier there were 

wells active i lt pools in thos tate 
ae ie ond at a 1954 period, 12 new go into full commercial production by mid- 
summer. Thiophene will be produced at a 


new Houston plant operated by Index 


underwround-storage pools were under con 
struction. When completed, these pools will 
id another 180.4 billion feet to U. S. un Cher ils Company, a subsidiary acquired 


l-storage capacity earher this ; y Penn-Salt 








2,3,5-Tribromoaniline 
2,3,6-Tribromoaniline 
2-Bromo-3-nitroaniline 
2, 3-Dibromoaniline 
2,5-Dibromoaniline 
2-Benzoyl-1 ,3-diphenyl-1,3- 
propanedione 
1-Bromo-1|-chloroethane 
1 ,6-Heptadiene 
letrahydro-2-methy!]-6-(3-pyridyl 
2H-1,2-oxazine 
3,5-Dinitrophenylisocyanate 
+-Biphenyl isocyanate 
1-Naphthylisothiocyanate 
2,4,6-Trimethyl phenol ( Mesitol 
1,2-Diaminocyclohexane 
Chloroiodomethane 
































Bromoiodomethane 

Phenanthro (1,10,9,8,fghij) perylene 
meso-Naphthodianthrene 

t-Hydroxy-3-methyl-2-butanone 

para-Hydroxyphenylacetaldehyde 







































































Bureau of Mines s 
Rhodia’s chemists and engineers, experienced in odor abatement and waste ° Seek 
disposal, will provide technical assistance to you in your efforts to correct To Continue Shale Work 


malodors. Union Oil Company of California has 
For complete information on these new, highly-effective reodorants, write taken another look at its plans to open a 


today to Rhodia, Inc., Industrial Reodoronts (“Alamask”) Division, 230 Pork shale-oil plant, and now is seeking an 


axreement under which shale would be ob- 


Avenue, New York 17, N. Y. tained from the Bureau of Mines’ plant at 
et Rifle, Colo. Meanwhile, the bureau is con- 

vinced it should go ahead with operation 

@eeeeeoeeeeeoeee INC. of the government retort at Rifle, despite 
an earlier decision to abandon the project 


In Coneda: Nevgetuck Chemice! Division, Dominion Rubber Co.. Lid Bureau officials want to continue their 
Montreal Toronto Winnipeg experiments because they do not believe 
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In this circle 


purity is an absolute must 


...so is Nickel— 


June, 


and here’s why 


You are looking at a section of Shell Chemical Cor- 
poration’s Deer Park, Texas, plant. 


There, Shell synthesizes glycerine from propylene, 
- pro} 

with allyl chloride as an intermediate. There, too, 

the glycerine 1s evaporated, purified of salt, steam- 


stripped, distilled and stored, 


All this means corrosion and purity problems. 
Chlorine and propylene are reacted at a temperature 
which greatly acc elerates corrosive attack . salt is 
present in the crude product... and there are strict 


limits on the heavy metals content of glycerine. 


Yet Shell successfully combats corrosion to turn 
out a colorless, odorless product that assays better 
than 99°% glycerol and meets all the usual specifica- 


tion requirements. 
How does Shell do it? 


With Inconel; in mixing jets for reacting propy- 
lene and chlorine at about 950°F. Inconel combines 
resistance to both heat and corrosion. 


With Nickel-Clad Steel; in evaporators, distilla- 


tion columns, storage tanks ... wherever glycerine is 


1955—PrtroLceum REFINER 


concentrated, Nickel-Clad Steel combines the protes 
tion of Nickel with the economy of steel. 


With Monel; in continuous centrifugal filter equip- 
ment used to remove sodium chloride by-product. 
Monel gives high corrosion-resistance and high 
strength in a single metal. 


With pure Nickel; 


boiler 


in bubble caps and trays; re 


and condenser tubes. pumps, and piping. 
Nickel keeps metal pick-up at a minimum in hard 


to-maintain areas. 


The correct application of Nickel and Nickel alloys 
in the production or handling of glycerine can do 
much to lower costs and improve the quality of the 
product. Inco’s Corrosion Engineering Section will 
be giad to work with you in solving specific problems 
connected with purity or corrosion in your own plant, 
Just write: 


THE INTERNATIONAL NICKEL CO., INC. 
67 Wall Street New York 5, N. Y. 


te 
Inco Nickel Alloys 
Monel® ¢ “R"® Monel « “K"® Monel ¢ “KR”"® Monel 
“S"® Monel ¢ Inconel® © Inconel “X"@ 
Inconel “W"'® © Incoloy® ¢ Nimonic® Alloys 


Nickel ¢ Low Carbon Nickel ¢ Duranickel® 


For more dota on advertised products, use Readers’ Service Cards, last page 





ate 


hear ‘ 


come 


own 


mining 


struction 


tort 


ment 


oul 


What's Happening. . - 


the problems involved in 
In testimony before the Ser 
Roscoe A 
the bureau's petroleum chief 


oil 


level 


they have solved 
mining shale 
Appropriations Committee 
atell 


that 


said 
from shale is 
with 
but described the main problem to be over 
As finding 
methbd 
Recalling Union Oil's plans to go into 
its 


production of very 


competitive petroleum 


a safe, economical mining 


an experimental shale-oil 
Catell told the 
sought to 


program oft 
that the 
government shale 
Rifle showed 
not sale The 
company's plans call for a $5-million con 
Rifle 


a daily 


committee 
company buy 
the 


methods there were 


after recent cave-in at 


including a re 
of | 


project at 


designed for capacity 


The 
rv nded 
the 
under 


Hoover ( has 
that 


government 


ommission recom 


works be continued 
only data 
fully In 
its report on business enterprise in govern 
the the 
costs of getting products from shale 
the 


oil-shale 


by until cost 


its methods are available 


commission declared that 
present 
not with prices of 


can compete 


petroleum products 


Refinery Cuts Runs 


Franklin Refining 
duced runs at 
refinery approximately 25 
Ma The 


inspection, 


Ben Company re 
Okla., 
during 
to allow for 


new 


crude its Ardmore, 
percent 
cutback was made 
nstallation of 


re pairs and 


equipment 


were SURE FOO 


U. S. Refining Equals 
Half of World's Total 


Capacity of B: 
the 
millon tons, an 
over the previous 
report of the Petroleum Information Bu- 
reau, the Uni. .d Kingdom and Canada, 
ach with more than 29 million tons, were 
the fapacity~wise 
m the 
I he 
pacity at 520 
the 
more 


oil 


= 
‘i 


Commonwealth 
1954 totaled 
12 million tons 
According to a 


tish 
refineries at end of 
nerease cf 


year 


most important countries 
Commonwealth 

information bureau put world ca 
million tons at the end of 
year, with the U. S. accounting for 
than 50 percent, Outside the U. S., 
Western Europe was the leading area, with 
1 100-million-ton capacity, including Brit- 
ish Other European refiners in- 
cluded France, with a 27-million-ton 
pacity: Italy, producing 21.5 million, and 
West Ge producer of 11 million 


tons 


output 
ca- 


rmany, 


Brazil Invites Investors 


for I 5 
panies to participate in Brazil's oil 
were stressed recently by Helio Beltrao, 
of Petrobras, a new 
created to Brazilian 


Growing opportunities com- 
ind us- 
try 
managing director 
corporation 
oil operations 

Beltrao, in New York visit 
pointed out that three new refineries have 
started operations in Brazil, with a total 
spacity of 8OU,000 barrels a day. By the 
end of t’ Brazil will be refining 
1tOLO0O0 shout 80 of 


supervise 


for a brief 


year 
warrels, of percent 


its total 


TEDNESS counts 


consul ptiion 


STEEL GRATING MAKES WALKS SAFER 


Sturdy, one-piece « 


vides open steel fh 


onstruction with tops of all bars fiush pro- 


oring and stairs for safe, easier walking. 


Gary Grating is furnished in a wide variety of neat appearing 


designs and sizes—and is tailor-made to fit your needs 


complete descriptio 


For 
n and installation pictures on Gary Welded 


Grating, Stair Treads and Gary-Irving Decking, ask for 


Catak “” PR.65. 


FREE SAMPLE 
We'll send this handy 
paper weight if you 
request it on your 
company stationery 


Standard 


ROCKWELL 


4011 East 


For more dais on advertised products 


Seventh Avenue . 


Steel Spring Division 
SPRING AND AXLE CO. 
Geary, indiana 


wee Readers’ Service Cards, last poge 
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Sunray Mid-Continent 


One of Industries Largest 
The 


industry's largest merger since 
1932 has approved the stock- 
holders of Sunray Oil Corporation and 
Mid-Continent Petroleum Corporation 
The new company, to be known as Sun- 
ray Mid-Continent Oil Company, lists as- 
sets exceeding $486 million, ranking the 


merger second only to the Socony-Vacuum 


oil 


be en by 


merger in 1932 

The new company, vaulted into the top 
15 in the U. S., will operate a wholly- 
owned subsidiary, D-X Sunray Oil Com- 
pany, to handle refinery, pipeline and 
marketing facilities. D-X Sunray, in turn 
takes over a subsidiary for pipeline, Mid- 
Continent Pipe Line Company 

Chosen as chairman of the 
C. H. Wright, former Sunray chairman 
Mid-Continent’s president, R. W. Mc- 
Doweli as vice chairman. Sun- 
ray'’s president, W. C. Whaley, will hold 
the with the new company 


board was 


moves over 


same 
The merger has the 
perfect solution for both companies. Sun- 
ray had production in excess of its refining 
capacity, while Mid-( refining 
and marketing facilities exceeded its pro- 
duction. The combined refining capacity 
hits 100,000 barrels a day 

The new company also has a coking 
capacity of 18,000 barrels. Sunray held 
controlling interest in Ucan Products Com- 
pany, which operates an 11,000-barrel-a- 
day coking plant adjacent to the Sunray 
refinery at Duncan, Okla. When the mer- 
ger was completed Mid-Continent had 
work underway on construction of a 7000- 
barrel-a-day coker at its West Tulsa re- 
finery The expected to cost $2.5 
million, will fuel oil output at the 
refinery to zero 


position 


been described as 


mtineat s 


unit 
reduc e 


New Opportunities Seen 
For Synthetic Rubber 


Chemical and allied-product industries 
ure expected to spend about $11.1 billion 
this year for new plant and equipment 
Department of Commerce has estimated 
that this expenditure will amount to $1894 
per production worker, as compared to 
$813 for all manufacturing industries com- 
bined 

Citing the opportunity for increased out- 
by the 
Services 


rubber, a report 
Defense 
world 


synthetic 
Business & 
said that require- 
rising at a rate of at least 4 
while the increase in natu- 
about | percent 


put of 
department's 
Administration 
ments 
percent a year 


are 


ral-rubber production is 
a year 


Chemical & 
that com- 


its monthly 


Report 


The agency, in 
Rubber Industry 
panies which recently purchased govern- 
ment synthetic facilities chal- 
lenged to increase production of syntheti 
rubber to meet expanding demands and to 


said 


rubber are 


promote more intensive research in the use 
of natural 
rubber 


synthetics as replacements for 


Petroleum Council Plans 
New Manpower Study 


National Petroleum will make 
a new study of U. S require- 
ments for manpower in the petroleum and 
natural-gas industries. The to be 


Council 
peace time 


survey, 
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Because the male seat ("‘A”’ above) is 
150 Brinnell harder than the female seat (“B’’)--- 


Rockwood unions will not 


gall in “making up” 


Special engineering design and pro- 
cessing creates this hardness differential 
and the toughness you've been needing 
in replacement and new work. AISI 
Molychrome steel and special heat treat- 
ing give the male seat its greater degree 
of hardness . . . preventing galling in 
“making up.” 


Exclusive Rockwood cold working 
process results in maximum resistance 
to expansion, shock, jar and vibration, 
thus insuring maximum long-life 
strength. Balanced design distributes 
this strength uniformly throughout. 


You also get... 


%& Seats double-locked under pressures 
of 100,000 and 400,000 Ib. 


% Absolutely interchangeable parts for 
speedy replacements. 

% Plug type ball-to-cone design — no 
sharp corners — (eliminates scratch 
ing and damaging when making up 
in tight places). 

% ‘‘Rockwoodizing” protection of 
entire Union against corrcsion. 


Rockwood Unions are tested and 
listed by Underwriters’ Laboratories, 
Inc. for use with flammable liquids and 
gases. Rockwood Steel Union #603 is 
the first to give such safety under 


pressure —~and at great economy 


If you are not already using this 
new union, mail coupon today for full 
information, 





ROCKWOOD SPRINKLER COMPANY 


Worcester 5, Mass. 


rROLEUM REFINER 





In Processing Rockwood Cold Forged 
Steel Unions, cold working makes core 
fibers follow the shape of the union 
for best under-pressure performance 
Creates a hard, high tensil, outer skin 
that will stand more abuse and has 
greater strength than any other union 
on the market 


SEND FOR THIS INFORMATIVE BOOKLET 


_ esi 


pot 


ROCKWOOD SPRINKLER COMPANY 
646 Harlow Street 
Worcester 5, Mass. 


Please send me prices and further data 
on the new Rockwood Union #603. I 
would like the name of the nearest 
Rockwood distributor 


Name 
Title 
Company 
Street 


Zone 


For more date on advertised products, use Readers’ Service Cards, lost page 








What's Happening... 


DEAN BROTHERS PUMPS /NC. 


Type R2R Centrifugal Process Pumps broken down by functional division, occu- 


pational skills and geographic areas, would 
update the last study, completed in May, 
1951 

Pians ior conducting another study of 
oil and eas requirements were approved 
after Carrol D. Fentress, acting director 
of tie Interior Department's Office of Oil 
& Gas, noted that new information would 
be valuable to the Military Petroleum Ad- 
visory Board. The board is concerned with 
war-time manpower requirements 


Five Oil Companies 
Receive Safety Awards 


Five petroleum companies were imong 
the recipients of National Safety Council's 
1954 Public Interest Awards The adver 
tising campaigns of the five companies 
were cited for exception il service to safety 

@ The Carter Oil Company sponsored 

hundreds of radio announcements 
No. 01580 8 featuring safety; placed accident-pre- 
ventior ulvertisements in 150 news 
papers ind devoted its entire 212 
outdoor-poster schedule for July to a 
campaign against high speeds 


Crown Central Petroleum Company 
~ aga ri o. f . ~ ort es 7 sponsored 66? outdoor-safety posters 
onnecting the euct 
t removing the cer f the we fu , w ‘ enigned fices and shops, and handed out 200 

4m , ; py tine ‘ . ~* —s . § we —~ % . 000 Drive Safely plates for auto 


rotating 


distributed 15,000 small posters to of 


mobiles 

Esso Standard Oil Company react 

vated its Esso Safety Foundation 

RIUNLDERS OF OUT \ NG j which gives grants to universities and 
INCE 1800 others for advancing highway safety 
. sponsored safety messages on 2950 


CENTRIFUGAL and RECIPROCATING PUMPS billboards a month, and devoted an- 


nouncement time to accident preven 
tion on its weekly radio and TV pro 
grams 
The Jenney Manufacturing Company 
provided free reflectorized tape for 
Acting Phat < Sra a — children who brought their bikes to 
nee Pump Designed to handle company gas stations 
vo atile liquid 


@® Standard Oil Company (Indiana 


entrifugal Pump 
promoted safety in its newscasts over 
40 radio stations, with full-length 
safety messages scheduled on all sta- 
tions during the high-accident months 
3833 
— AA 


= ite rm ‘ poate sane Magnolia Employes Move 


tal Mounted (Centrifugal ‘ump 


Pome To New Jobs in Beaumont 

Some 105 Magnolia Petroleum Company 

employes are moving from Fort Worth to 

Beaumont, Texas, in what is believed to 

be the largest shift of employes and their 

families ever made in the Southwest, The 

Ame move involves employes who accepted jobs 

ul sta 


1 Bear yuplex Packed Piston Pat at Magnolia’s refinery in Beaumont after 
gal Pume n Steam Pump, Side Pot Type its Fort Worth refinery was shut down 
All except 21 newer employes of the 


: total 200 at the Fort Worth plant cither 
fsramiseto 669 were offered new jobs in Beaumont or 

were given accelerated retirement. The 

DEAN BROTHERS PUMPS /NC. employes terminated received an allowance 

. based on their service with the company 

/NOIANAPOL/S WO. The Fort Worth plant began shut-down 


32] W Tew $r procedures May |. It had a daily crude 
capacity of 8500 barrels, as compared to 


Branch Offices: NEW YORK, NY . HOUSTON, TEXAS the company’s Beaumont refinery which 


has approximately 180,000-barrels-a-day 
Representatives in Principal Cities capacity. The plant in Fort Worth had 
been operated as part of Magnolia’s re- 
fining system since Christmas Day, 1914 
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It’s in the 


Fresh, Clean Ink for a Year 
of Trouble-free Recording 


%& You won't have any messy, time-consuming re-inking of pens on 
the new Bailey Recorders. The entire system is white-glove clean — 
hermetically sealed, non-evaporating, non-corrosive. Gone is any 
chance of sludge or oxide formation. Gone are clogged pens, inter- 
rupted records, unsightly splashes. 

The transparent plastic ink sacs are changed once a year —that’s all. 
Capillary tubing carries fresh, clean ink to the pens continuously 
without any day-to-day attention. 

This exclusive new inking system* is only one of the many time- 
saving, money-saving distinctive features of the new Bailey Recorder. 


Ask for Product Specification F.12-5. 
*Now available for the New Bailey Recorder on 





ONLY BAILEY OFFERS ALL THESE 


ADVANTAGES IN A SINGLE RECORDER 


@ Pre-calibrated plug-in receiver units 


© Up te four pneumatic or electronic receivers 
—or twe receivers and two integrators 


@ Any four variables on one chart—easily 


reed and interpreted 


1043 IVANHOE ROAD 


© A full year's ink supply at one leading 

© Faster ordering—from stock 

@ Minimum inventory of parts 

@ Minimum instrument invest 1 for pr 
cycle expansion or alteration 
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natural gas If you could peek inside equipment used for production of syn 


thetic gas and hydrogen, you would see a veritable showplace 
for Stainless Steel 
Without Stainless Steel tubing and devices, maintenance costs 
Ste | would go through the roof. With Stainless Steel, the greatest 
ainless ess freedom from severe petrochemical service is the usual result 


Of course, there is the job of selecting just the right Stainless 







Steel composition . . . the composition with the best performance 
Steel cost ratio. Thi: problem is discussed in our booklet, “Perform 
ance of Stainless Steel in Petroleum Refinery Service.” 





Your copy is waiting. Just write to United States Steel, Room 
4734, 525 William Penn Place, Pittsburgh 30, Pa., and we shall 
be glad to send you a copy 


UNITED STATES STEEL CORPORATION, PITTSOURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + NATIONAL TUBE DIVISION, PITTSBURGH 
TEWNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


BITES STATES STECL CaPORT COmranY. SEW YORE 


See THE OWITED STATES STEEL HOUR Televised alternate uss $ TAINLESS y : FEL 


weebs—(onw!! your newspaper for time and itetion 






sweers sree . MATES rre -§ TUBES - WIRE 
BARS - SULETS SPECIAL SECTIONS 
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What's Happening... 





Gardiner Symonds, president of Ten- 
Transmission Company, has 
elected chairman of the newly- 
organized Petro Tex Chemical Corpora- 
tion. President and chief executive officer 
of the new convern will be Paul L. Davies, 
who also is president of Food Machinery & 
Chemical Corporation 

The company, jointly by FMC 
and TGT, will operate the 90,000-ton-a- 
year butadiene plant recently purchased in 
Houston. (See Who's Building.) 

Joseph R. Mares, formerly vice presi- 
dent of Monsanto Chemical Company and 
more recently a chemical consultant, was 
selected as managing director of the new 
company. Two vice presidents will be 
Gordon A. Cain, who was assistant to the 
manager of FMC’s Westvaco Mineral 
Products division, and R. V. Mertz, for- 
merly superintendent of TGT’s compressor 
stations 


nessee Gas 


bee n 


ow ned 


Cain, who also was named as treasurer, 
will be assisted in that position by J. P 
Lockwood, formerly with TGT’s treasurer 
With his duties as assistant treasurer, Lock- 
also will secretary of the 
new company 


wood serve as 

In addition to Symond, Davies and 
Mares, the Petro-Tex board will include 
Ernest Hart and Dr. Carl F. Prutton, both 
vice presidents and directors of FMC, and 
R. R. Dean and J. J. King, both TGT vice 


presidents 


Marion W. Boyer, executive vice presi- 
dent of Esso Standard Oil Company, has 
been named as a director of the parent 
company, Standard Oil Company (New 


Jersey 


J. E. Vaeth, executive vice president of 
Southern Production Company, Inc., has 
honored for 35 years’ service with 
the company. Vaeth, whose service includes 
30 years with Danciger Oil & Refining 
Company before its merger with Southern 
Production in 1950, received a silver tea 
service in ceremonies at the company’s Fort 


Worth offices 


been 


w. c. Lowrey heads a list of five dis 
trict managers receiving new assignments 
in Shell Chemical Corporation's Market- 
ine division. Formerly in charee of th 
company's district office in St. Louis, Mo., 
Lowrey was named to New- 
ark, N. 1, district 

W. A. McCormick, formerly a 
of the sales manager's staff, 
named to replace Lowrey as manager at 
St. Louis. R. W. Campbell, who was senior 
technical salesman for the Los Angeles dis- 
promoted to district manager 


manage the 


member 


general was 


trict, was 
there 

Formerly district manager at New York, 
G. E. Garland, was appointed te the gen 
eral manager's staff. Changing places with 
him is D. P. Jones, member of the sales 
manager's staff assigned to the New York 
district as its manager 
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... Among Men in the Industry 


Miller 


E.L. Baldeschwieler and A.E. Miller, 


two petroleum chemists whose combined 
to the oil industry totals 75 years, 


work with 


service 
been recognized for their 
API “Certificates of Appreciation The 
awards were made at the refiners’ annual 
held during the Division of Refin- 
Midyear Meeting in St. Louis 


Baldeschwiecler, a Swiss-born 
chemist, recently retired as laboratory di 
rector for Esso Research & Engineering 
Company at Linden, N. J. Educated at 
the Ecole de Commerce in Switzerland 
and at Cooper Union in the U. S., he is 
author of a number of scientific articles, 
and has been granted several 
Baldeschwicler’s citation reads in part 


have 


dinner 


ing § 


analytical 


patents 


‘A chemist in the sense, he be 


that analytical 


purest 
chemistry should be 
applied more widely for the advancement 
of petroleum technology. He had led his 
profession toward a broader role in the 
operation of the petroleum industry. His 
keen perception, knowledge and 
thorough comprehension place him in the 
forefront of the Committee on Analytical 
Research. Under his leadership, the 


liev es 


broad 


com 


Baldeschwieler 


mittee attained high status in the Division 
of Refining.” 

Miller began his service with the oil 
industry in 1912, after graduation from 
Pennsylvania State College. He joined 
Sinclair Refining Company in 1918 as a 
process chemist, and in 1948, was named 
to his present position as assistant to the 
vice president in charge of research and 
development 

During World War UL, he was secretary 
of the Technical Advisory committee of 
the Petroleum War Council and secretary 
of the Lubricating Oil Advisory Commit- 
tee of the Petroleum Administration for 
War. Besides the Division of Refining, 
Miller also has served the API Divisions 
of Production and Marketing and the Ad 
visory Fundamental Re 
His citation read in part 

‘A convivial companion, tireless worker 
and participant, he has given un 
stintingly of his time to the projects of the 
Committee on Petroleum Products for 
With dogged devotion and 
persistence, he brought many 
projects to fruition when others had given 
up in dismay 


Committee on 


search 


cager 


many years 


stubborn 





Carl A. Lemon, formerly assistant sales 
manager for Sunray Oil Corporation, will 
absorption plant product 
Sunray Mid-Conti 


be manager of 
saics for the mereed 
nent Oil Company 
Lemon's department will 
from 26 field units which 
Continent either owns, 
which it has partial ownership 
plants include 16 units in which 
had an interest prior to the May 
ger, the four plants formerly owned and 
operated by Mid-Continent Petroleum 
Corporation, and Mid-Continent's interest 


handle 


Sunray 


sales 
Mid 
operates of in 

These 
Sunray 
16 mer 


n six other installations 


Geor_e V. Holton will retire as chair 
man of Socony Mobil Oil Company, Inc 
formerly Socony-Vacuum Oil Company 
after 26 years as director of the company 
and Vacuum Oil 
Company to becoming chairman in 
1948, he president and general 

counsel as well as director 


one of its 
Prior 
was 


antecedents, 


vice 


W. G. Moore, a veteran of more than 
20 years with Guif Oil Corporation, has 
Dur 
Moore had been 


retired as assistant to the president 


ing his service with Gulf 


251 





What's Happening. . « : 


concerned largely with economics and co 
ordination of the 


More ree 


veloping the company 


companys major opera 


tions ently, he had been engaged 


im de s petrochemical 


interests 


Lewis W. Douglas, former U.S. am 
Britain ind P Malo 
New York been 


board of Continental QOul 


bassador to Creat 
both of 


elected to the 


zemoft have 


(Company 


F. é. Love has been selected as president 
of a new subsidiary being set up to handle 
refining, pipe lining and marketing opera 
Kerr-McGee Oil Industries, In 
In addition to Love 
president of the 


tions for 
who w HI continue as 
general vice parent com 
pany, five vice presidents were named for 
the new Deep Rock Oil Company 

They are John G. ¢ 
head of the Supplies & Economics division 
lor Kerr-MecGee's recently-acquired Deep 
Rock Oil Corporation; Robert M. Chesney 
manager of the Deep Rock 
Cushing, Okla., since 1951; James J. Kelly 
wsociated with Kerr-McGee 1946 
William M. Murray, a member of the Deep 
Rock organization for more than 25 years 
und jack W. Roach, who Kerr 
McGee in 1952 as manager of operations 
for the Refining division 


unpbell formerly 


refinery at 


since 


joined 


Sterling P. Blumberg has been pro 
moted to senior research chemical engineer 
in the Research & Development division at 


Humble Oil & Refining Cempany's Bay 


With Humble since 
follow plant opera- 
production of gasolines, sol- 
parti ularly in cata- 
lytic-polymerization operations 


towr Texas, refinery 
1943, Blumberg will 
tions im the 


vents and specialties 


Kuehler Hall 


Leesemann 


Cc. J. G. Leesemann is one of three 
Humble Oil & Refining Company engineers 
Technical and 


companys refin 


receiving promotvions in the 
Research divisions at the 
ery in Baytown, Texas. Leesemann has been 
named as a new research associate in the 
Research & Development division 
Appointed as technical 
Technical Service div N. Kueh 
ler and I. D. Hall. Both now are serving in 
Humble's Executive Development Program 


I echnical 


associates im the 


ison are P 


assistant division heads for 
Service 

Le esetnann at he mit al engineering grad 
uate from Rice Institute 
Refining Patent committee 
nical 


is chairman of the 
handling tech 
suspects of patent and legal matters 
He also is responsible for the application 
of new mathematical techniques and ma 
chine computations to researc h problems 
Holder of a M.S. degree in chemical en- 
gineering from the University of Tennessee 
Kuehler wide 


who has a experience in 
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WIRE-MESH PRODUCTS 


for all filtering and straining applications. 
All meshes, all weaves, all alloys. 


Send Specifications for an estimate. 
Department 16 


*25 years ogo 


less = Steel 


best bet today! 





PE, of PH HOM 


MIANLFACTURING CORP SOLTHPORT CONN 


For more dete on odvertised products, use Readers’ Service Cords, lost page 


Alley Fabri 
cators started to build Stain 
Monel, leconel 
Nickel and Aluminum Process 


Equipment. With this experi 


ence, naturally, they're your 


t's Stil Our Only Business 
— And We Mind tt Well! 


I!) ALLOY FABRICATORS 


SVWON OF (OMTIENT AL COPPER NO STEN OUSTEEL Cac 


a — See ae Sere aaa 


PETROLEUM 


technology, has 
supervisory positions in the 
company's Technical and Research divi- 
sions. Hall, who received his chemical engi- 
neering degree from the University of Texas, 
was selected in 1944 to head the technical 
staff at the government-owned butadiene 
plant at the refinery 
head of 
Servi e 


many refining 


filled 


phase 1] of 


various 


ind for eight years was 


Technical 


various sections im the 


Jesse mM. Carr, es has joined Esso 
Standard Oil Company at its laboratorirs 
in Baton Rouge, La. Cart 
B.S. and M.S. degrees in chemical engi- 
neering from Virginia Polytechnic Institute 


rec eived his 


John mM. Sprague has been elected vice 
president ef The Carter Oil Company 
Manager of the company’s Eastern division 
operations in Illinois, Indiana, Michigan 
and Kentucky for the past 18 months, he 
will be succeeded by R. C. Curtis, pro- 
duction superintendent for the division 
Sprague will make his 
Tulsa 


headquarters in 


Forney Hutchinson, Jr., who was in- 
dustrial relations tuanager for the former 
Sunray Oil Corporation, has been given 
charge of the new Sunray Mid-Continent 
Oil Company's Employe Relations depart- 
ment. The functions of the department 
generally will the same as they 
were before the recent merger with Mid 
Continent Petroleum Corporation 


remain 


George Hinckley, with Utah Oil Re- 
fining Company in Salt Lake City, has 
been elected chairman of the Rocky Moun- 


PERTH AMBOY, NEW JERSEY 
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FAST SERVICE IS CHASE’S SPECIALTY! Not only for 

brass, copper and bronze, but now for stainless steel, too! Chase 
Warehouses and Sales Offices stand ready to rush you the 

type, size and quantity of stainless steel tubing or pipe you need, 
il You get the same kind of dependable service that has 
made Chase the nation’s headquarters for brass and 

copper. Call Chase teday for stainless steel. 


STAINLESS 


STEEL 
pipe and tubing 


BRASS & COPPER CO. 
WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KEMNECUTT COPPER CORPORATION 


The Nation's Headquarters for Brass & Copper 


Mery’ Alenta Ueltimere =Geston = Chevietie’ (Chicage Cincinnati 
Ceveiend Oelles Senver Getroit Greed Rapids? Houston indienepelic Kenses City, Me 
les Angeies §=Wilweukee Wieneepels Newark few Oricens How York 
Phiedsighe Pittsburgh Providence Rochester’ Si lows Sen francine 
Seattio §=Weterbury (‘antes ofce only) 
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What's Happening. . « 


Association's Refining divi 
Harry A. Brown, vice 
Refining 
and superintendent of the 
Wyo 
Elected as vice chairman of the 
group was ] A BR arnec , 
Oi} Company at Billings 


was elected to serve as the 


tain Oil & Gas 
sion, He 
president of 


succeeds 
Frontier Company 
companys re 
finery in Cheyenne 
refining 
with Continental 
Mont. Brow 

meociation & 


counselor 


Naertough Cross 


Howard D. Hartough is one of fow 
receiving assignments with Houdry 
Process Corvoration. For the past year 
head of the company’s Research section 
Hartough was promoted to 
product sales and market development for 


new 


director ol 


the Chemical division 
Receiving an advanc: with him in 

the Chemical division is Ray Cross, form 

erly manager of the Houdry catalyst-man- 


Paulsboro, N. J. He 


ment 


ulacturing plant at 


was appointed director of product manu 
facture 
Houdry organiza 
two contributors to this month's 
Petroleum REFINER. They are Jack ( 
Dart and Dr Alex G. Oblad, co-authors 
of the article appearing on page 153 

Dart, a member of the 
board of directors, was appointed man 
ager of the Chemical division, and Dr 
Oblad was selected to succeed him as man 
Houdry'’s research and develop- 
laboratories at Linwood, Pa 


Also promoted in the 
tion are 


newly-ele« ted 


ger of 
ment 


John H. Stotts has been appointed re 
Continental Oil Com 
pany'’s Development and Research depart 
ment. He will make his headquarters in 
Ponea City, Okla 

Stotts with Procter & Gam- 
ble Company in Cincinnati since 1948, is 
+ eraduate of the University of North Car- 
With Conoco, he 
petrochemical research 


search chemist in 


isso late d 


olina will specialize in 


Duer Reeves, executive 
of Esso Research & Engineering Company 
has been elected president of the Industrial 
Research Institute. In office at 
the institute's spring meeting, he predicted 
that expenditures for industrial research 
will more than double during the next ten 


vice president 


assuming 


years 
about $3 
industrial 


being 
private 
companies and the U. S. government,” he 
re ported ‘An additional $1 
ing spent by the It 5 im 
laboratories 

Reeves 
1930 when he 


Currently billion is 


spent n laboratories by 
billion is be- 

governimnent 
rese are h 


started his career im 


joined the Standard Oil 


On thousands of boiler drums, superheater out- 


lets, reheater inlets and reneater outlets, Foster 


Type 38-SV Super-Jet Safety Valves are being 


used for the unprecedented factor of safety 


they offer in today’s elevated operating pres- 
sures and temperatures. Designed for 3000 psi, 


several Super-Jets are now in service at pres- 


sures as high as 2700 psi and 1 100F. 


There are also many Super-Jets set to pop at 





pressures ranging down to as low as 8 psi in tur- 


bine relief service and reducing valve stations. 


Regardless of operating pressures or tempera- 
tures the Foster 38-SV Super-Jet Safety Valve 


guarantees you a positive factor of safety in 


protection of life, limb and property from 


overpressure. 


FOSTER ENGINEERING COMPANY 


635 LEHIGH AVENUE 


For more dota on advertised products, usw Readers’ Service Cords, lost page 


UNION, WN. J. 
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Company (New Jersey He was closely 
associated with the development of fluid 
catalytic cracking. He has been executive 
vice president of the company since 1949 


Frank J. Smith, who was manager of 
The Atlantic Oil Company’s Petrochemical 
division, now is vice 
president and general 
sales manager, a di- 
rector and member of 
the executive commit- 
tee of the newly 
formed subsidiary, Pan 
American Chemical 
Corporation. The new 
company will market 
petrochemicals 
duced at the 
can company & 
in Texas City 

Smith, who will 
continue to head 
quarter in New York 
joined the company as assistant director of 
research at Texas City in 1942. He was 
transferred to New York in 1947 as head 
of the Chemicals division 


pr O- 
Ameri- 
plant 
Texas 


Smith 


J. H. Sembower, West Coast publiv 
relations manager for Shell Oil Company 
has been transferred 
from San Francisco to 
Los Angeles in a series 
of moves establishing 
Los Angeles as head 
quarters for the com 
pany’s Public Rela 
tions department on 
the West Coast 
The moves call for 
P. W. Harvey, publi 
relations representa 
tive in Los Angeles 
for the past year, to be 
sent to San Francisco 
Sembower Replacing Harvey in 
Los Angeles is T. F 
Scoggins, New Orleans representative for 
the past three years. And to be sent from 
San Francisco to a newly-created North 
west public-relations post in Seattle is W. L 
Gordon 
Sembower, who joined Shell in 1938 
has been head of the s public 
relations activities on the West Coast since 
1949. Previously, he had been in charge cf 
personnel and industrial-relations functions 
for the Southwest. He was one time man 
ager of the Public Relations department in 


New York 


comp ii 


S$. Price Gray, sistant secretary and 


assistant treasurer of Sunray Oil Corpora 
tion, has been named manager of the com 
pany'’s General Accounting department. He 
will headquarter in the general offices at 


Tulsa 


Raymond L. Cassell has been ap- 
pointed divisional chief plant engineer for 
American Cyanamid Company's Organi 
Chemicals division, He will be responsible 
for administration of the Plant Engineering 
department at the company's Bound Brook, 
N. J., plant, and carry staff responsibility 
for plant engineering operations through 
out the division 

Cassell joined Cyanamid in 1934 as 
chief draftsman at the Bound Brook plant 
in 1944 was appointed assistant chief engi 
neer, and in 1949 moved up to chief plant 
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SHELL REPORTS 


A PICTURE ROUNDUP OF SOME ACTIVITIES THAT 
MADE NEWS OUTSIDE THE PETROLEUM WORLD 





A CAPITAL CONTRACT. To power its new turbo- 
prop Viscounts, Capital Airlines has selected Shell Oil 
Company as its supplier of fuel. Throughout flight his- 
tory, as aeronautical engineers have built new engines 


ROCK AGER. What Mother Nature takes 10 million 
years to accomplish, Shell’s atom smasher completes 
in one week. Behind thick walls, particles of rock are 
bombarded with radiation and thus aged by the first 
2-million-volt Van De Graff accelerator in the petroleum 
industry. In this way, members of Shell’s Exploration 
and Production Research Division are learning more 
about the age of rock and the origin of oil. Shell’s ad- 
vanced techniques in oil research are a strong invest- 
ment in today to provide for tomorrow. 
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and new planes, Shell research has developed the fuels to 
fly them. Shell Oil Company, leading supplier of aviation 
fuels to the United States commercial airlines, is helping 
turbo-prop travel become available for everybody. 


a 


HITTING THE ROAD. It’s the new method devel 
oped by Shell to measure the load-carrying capacity of 
asphalt. Electronic impulses simulate the iarring effects 
of traffic, and record the effects of continuous vehicular 
movement. Without damaging the highways, engineers 
get a long-range picture of how much a l] 
road can take. Shell’s research is a step } 
requirements and to more efficient, j 


towards a better understanding of road 
longer-lasting highways in the future. 


For more dota on advertised products, use Readers’ Service Cards, last page 





What's Happening. .« - 


engineer Tr to his association with 
assistant to the pre 


Duke 


(,yanamid ; 16 


ent ind engmecr ol Power 


(Company 


i. Ge Kemp, dr., has been appointed 
Texas Company 
Petro 


departinent 


were ral manager of 1 he 
newly-created 
chemical 
Director of 
for the company from 
1941 to 1953, he 
make his headquarters 
in New York 

Kemp joined Texaco 
in 1929 as a research 
chemical 
the refinery in 
Arthur 
served in various man 
eaerial Capacities in 
the research field. He 
is a chemical-eneineer 
ing graduate from 


Rice 


research 


will 


engineer at 
Port 


and later 


Institute 


Charles V. Owen, formerly a eraduate 
instructor in civil engincerimg at the Uni- 
versity of Arkansas, has joined the field- 
engineering staff of The Asphalt Institute 
Another addition te the institute's staff is 
John D. Coughlin, a former Navy photog 
rapher and Central Intelligence Agency 
fim productor, now assigned to the infor 
mation staff 

Since his graduation 
1952, Owen has been teaching 


Arkansas in 
asphalt con 


from 


struction and design at the university and 


working as research assistant in charee of 
the asphalt laboratory on a Joint Highway 
Project, sponsore d by the Ar 


Departinent 


Research 
Kansas Highw ty 
Navy 
photographer in the submarine service with 
the Pacify 
with Ingersoll Rand Company, and 


CIA 


{ ouwhlir served three years as a 


forces; was advertising photow 
rapner 


was employed with the 


Thomas F. McGarey, former Phila- 
delphia regional manager for Cities Service 
Oil Company Pennsylvania), has 
elected president in charge of the 
company's Asphalt division 


heen 


vice 


Rudolph Groth-Marnat has been ap 


pointed manager of export sales for Brea 
Chemicals, Inc., a 
subsidiary of Union 
Oil Company of Calif- 
ormia He forme rly 
was Southern Calif- 
ornia manager of 
Grace & Company's 
Import-Export di 
vision 
Groth-Marnat 
born in Mexico City, 
studied languages and 
science in Germany 
and specialized in 
chemistry and physics 
in England. He enter- 
ed the import-export 
and banking business in Germany: sold 
automotive equipment in Mexico, and 
later was purchasing agent for a Mexican 
to the { Ss 


was 


Groth-Marnat 


firrn before he came 


SEND FOR PSC 


BUBBLE CAP BULLETIN 22 


Largest Compilation of Engineering Data. 
Lists 300 Styles Furnished Without Die Cost. 


This standard reference on bubble caps 
and risers contains complete specification 
intermation fer hundreds of variations 
Also many drawings tor use in determining 
methods of tray assembly. With dies on 
hand tor all listed styles, PSC can seve 


you substantial die costs as well as design 
and delivery time. Furnished in any draw- 
ing type of metal, to meet your coking or 
corrosion problems. Assem 
blies will also be produced 


to your specifications 


THE PRESSED STEEL CO., 715 WN. Penna. Ave. Wilkes-Barre, Pa. 


Custom Fabricators tor 


For more deta on advertised products, use Readers’ Service Cards, last page 


rocess Industrie 


Since 1928. Send Your Blue Prints 


PETROLEUM 


Dice Kirk 


Marion E. Dice has been appointed as 
sistant to the president of General Petro- 
leum Corporation. Formerly manager of 
the company's Economics department, he 
will be succeeded by William F. Kirk, his 
assistant for the past six years 

Dice, who started with General Petro 
leur in 1923 as a draftsman, served a year 
as technical assistant to the president be- 
fore he was given charge of the Economics 
department in 1944. Kirk has been with 
the company since 1929, except for the 
war years which he served in the Army 
and another period in which he served as 
assistant directer of the Program division 
of the Fetr su Administration for De 
fense 


Marvin L. Gosney, executive vice pres 
ident of Sinclair Oil Corporation since 
1949, has been clevated to chairman. A 
former banker, Gosney joined the Sinclair 
organization in 1917 as treasurer of Sin- 
clair Refining Company 


J. A. Neath has been elected chairman 
of the Humble Oil & Refining Company 
succeeding L. T. Barrow, who plans to 
retire from the post he has held since 
1948. Simultaneously, C. E. Reistle, Jr 
was named vice president, replacing David 
Frame, who also is retiring 

Other changes in the Humble board in 
clude the election of three veteran em- 
ployes as directors. They are Herman P 
Pressler, Jr., associate general counsel 
Ralph J. Schilthuis, superintendent of the 
Gas division, and Ray H. Horton, employe 
relations manager 


Thomas A. McCoy has been appointed 
manager of Texas-U.S. Chemical Company 
He will head 


tions at the company’s 


opera- 


recently-acquired syn 
thetic-rubber facilities 
in Port Neches, Texas 

The Texas Com- 
pany and U. S. Rub 
ber Company share 
interest in the Texas 
U. 8. Company, which 
recently purchased one 
of the government's 
copolymer plants at 
Port Neches and half 
interest in a butadiene 
plant there 

McCoy had 
been manager of one of the plants in Port 
Neches since it was activated in 1950, be 
gan his career in synthetic rubber in 1944 
as a project engineer at the plant in In 
stitute, W. Va.. where he later 
plant engineer. He later transferred to 
Borger, Texas, where he factory 
manager 


McCoy 


who 


became 


rose Ww 


REFINER 





Carrier 
Centrifugal 


Compressors 


on the job at 
Continental Oil 
Company 


The centrifugal above, driven by a 
465-hp. turbine, compresses gas on 
the delayed-action coker unit in the 
Ponca City, Oklahoma, refinery of 
Continental Oil Company. A second 
Carrier Centrifugal is installed for 
continuous duty in Continental Oil's 


Billings, Montana, catalytic unit. 


(ccries makes a complete line of 
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centrifugal and axial flow compres- 
sors for gas compression and refrig 
eration —up to 10,000 hp. in a single 
unit. There are hundreds of depend 
able, efficient Carrier machines on the 
job for dozens of refineries across the 
country — The Atlantic Refining Com 
pany, Cities Service Oil Company, 
Sinclair Oii Corporation, The Texas 


Company. May we assist you? 


If you'd like a copy of our booklet 


“Centrifugal Compressors for industry 
please « all your nearest Carrier office 
Or write direct to Carrier Corporation, 


Syracuse, New York. 





centrifugal compressors 


refrigerating equipment 
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CHEMICAL ENGINEER 


Ethy! Corporation Research 
Laboratories 


has immediate opening for 
Petroleum Refining Specialist 


For position in refinery technology 
group on fuel evaluation and other 
technical service projects for petroleum 
refiners. Position offers opportunity for 
individual expression ond responsibility 
and contect with persons in outside 
companies. Requires BS or MS degree in 
chemical engineering and 2 to 5 years 
experience in commercial fuel manufac 
ture—cracking, reforming, light ends, 
blending, economic analysis. Ideal loca 
tion in suburban Detroit offers wide 
choice of living conditions. Send resume 


of qualifications to 


ETHYL CORPORATION 
RESEARCH LABORATORIES 


1600 Weet tight Mile Road 
Ferndale 20, Detroit, Michigan 


Attention—Personnel Manager 








REPAIR LEAKS 


oRiiia €5 Qo 12 20-0. 82, Bees 


SKINNER-SEAL PIPE JOINT CLAMPS stop 
leeks at joints Put on under pressure — with- 
evt interruption of service. Quick, simple, 
lesting repels. Sines 1/2" te 24” incl, in stock 


SKINNER-SEAL COLLAR LEAK CLAMP — de- 


opus te step every type of cotter leek in 
end qos lines. Sizes: 2” to 19" inclusive 


M.B. SKINNER COMPANY 


SOUTH BENE at NDIANAS ae 


Who's Meeting 





Plans Electrical Conference— 


H. M. Stewart, with Humble Oil & Refining Company in Baytown, Texas, makes plans for the 
forthcoming Electrical Conference of the Petroleum Industry, to be held in Houston, September 
12-14. Sponsored by the AIEE, this will be the second year for the meeting. Stewart is conference 


chairman 





Automation Is Here* 


The key to widespread use of 
automation is flexibility permitting 
industry to switch quickly from one 
type of assembly to another: The 
small supplier is definitely in the pic- 
ture but flexibil.ty will be more im- 
portant to him than to the “big fel 
lows.”’ In some instances the smaller 
manufacturer will be spared many of 
the headaches of automation since he 
will not have to tie up large amounts 
of capital in research and creative en- 
gineering, as will the bie manufac- 
turer 

Automation should be referred to 
in the present tense since it is here 
The bie 


now is not the 


problem for the enginee: 


decision ‘can it he 


when should it be done?” 


done ?” but 
The engineer must also broaden his 
thinkine so he may see automation as 
a whole and not as a mere machine 


W. R. G. Baker. General Electrix 
Company Schenectady, New York 


* Symposium on Automation-Engineering for 
Tomorrow Michigan State College, East Lane 
ing, Mich.. May 15, 19 


For more date on aedverticed products, use Readers’ Service Cords, lest page 


... Ashort supply of high!y trained 


men will present the most vexing 


probl m as the America of the future 
relies more heavily upon automation 
in terms of uranium and the sun for 
sources of energy. It was predicted 
that the current shortage of engineers 
will continue into the future despit« 
a growth of population America will 
need highly trained men to carry out 
an expanding program of automation 
The reason for the new interest in 
automation-—it actually had a begin 
ning in 1661 with the invention of an 
have 


automatic loom—is that we 


found a way of giving machines the 


power of decision. However, giant 
brains have a long way to go before 
they can replace even children much 
less engineers in the performance of 


A. Walker, Pennsyl- 
State College. 


their work. (E 
vania State University 


Pennsylvania 


Automation wil! make 
inroads into architecture. The num- 
ber of parts in a building though pre- 


fabricated, has been steadily increas- 








Precision assembly in the shop prior to 
shipment expedites construction in the 
field. Cranes and other facilities are avail- 
able at Newport News tor complete as- 
sembly of weldments of almost any size 
to meet the customer's requirements. 





Shipbuilder “launches” new vessel 


It’s a pressure vessel in an overseas petroleum It would pay you to ask yourself, “What 
refinery. And it caps sixty-seven years’ experi- could Newport News build for us?” Find the 
ence by the Newport News Shipbuilding and answer in the brief, easy-to-read, photo-and- 
Dry Dock Company. Sixty-seven years, build- caption pages of Facilities and Products. See 
ing just about any kind of vessel you could for yourself what Newport News is doing. And 
name. And at a price. what equipment they use. 


They’ve fabricated millions of tons of steel. Send for Facilities and Products, free, today! 
They handle weldments in almost any size or 
shape. They machine, weld and stress relieve. 


Another development: fabrication of corro- 


sion-resistant alloy, clad, and other special NEWPORT 


steels. You know how important they are today. 


What's more, there’s plenty of equipment NEWS 


foundry, machine shop, fabrication and erect- 
ing —to build anything from a cat cracker to 


a bubble tray. And enough engineering skill SHIPBUILDING AND 
and shop force experience to handle the job as DRY DOCK COMPANY 
you want it done. And at reasonable cost. Newport News, Virginia 
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100 MILLION DOLLARS 
WORTH OF PLANTS 
FIRED WITH 
PETROCHEM-ISOFLOW FURNACES 





More than 1250 Petrochem-lsoflow Furnaces are in operation throughout the world 
in the petroleum, chemical and allied industries . . . for all 
processes and for any duty. pressure, temperature and efficiency esate i 


and all Petrochem-lsoflow Furnaces are most efficient by any comparison. 


+ wer aGity. .., OUTY 


[HEM DEVELOPMENT CO., IN<. « 122 EAST 42nd St., New York 17, N. Y. 
Bethlehem Supply, Tulse ond Houston * Brackett & Durgin, Boston - DD. Foster, Pittsburgh 
Chicago * Lester Oberholtz, Los Angeles * D. Hardin, Lovisville * Turbex, Philadelphia 











Who's Meeting ... 


ing for generations. The next step is 
the development of cheaper and bet- 
ter buildings by a reduction in the 
number of different prefabricated 
gE. 

De- 


units required to construct it 
luttle, Giffels and Vallet, Inc 
troit, Michigan 


New Engine Classification?* 


A revision in the American Petro- 


leum Institute Classification system 
internal combustion engine serv- 
was to the API's 


Lubrication Committee by a subcom- 


for 
ice recommended 
mittee appointed to review the system 
which has been in use since 1952, as 
a guide in the choice of crankcase oil 

Che most important changes recom- 
mended are as First, a new 
title which emphasizes that the API 
System is one of engine service classi 


follows: 


classification 
MS 


vaso- 


fications, not oil 
Second, emphasis that Service 
the 


Third, the inclusion of a 


represents most severe for 
line 
third 


engines, recognizing both the techni- 


engine 


service classification for diesel 


cal need and current commercial 


practice. Fourth, the addition of re- 
marks concerning the use of multiple 
oils used in 


designations for 


Other changes include 


service 
diese] engines 
consistent use of the term “crankcase 
oil” and introductory comments re- 
garding gasoline engine service to 
make this section consistent with the 
The suggested revision 


all 


members for approval by lett-r ballot 


diese] section 


will be submitted to committee 


In the Future... 
ASME 


paper on the process design of tubular 
Mass., June 19-24 
sponsor a conference 
The Institution 


Engineers, 


will have a technical 
heaters Boston, 

Also will 
on combustion 
of Mechanical 
bridge, Massachusetts, 

NACE 


plans its annual corrosion tour, one of 


with 
Cam- 
15-17 


Section 


June 
Permian Basin 
the stops being Cosden’s Big Spring, 


refinery (Odessa, Texas, Oc- 
tober 12 14 


Section of NACE will sponsor a panel 


lexas 


Niagara Frontier 


underground structure corrosion 


Falls 


on 


Niagara 


November 1-3 


on Com 


16-18 


* American Petroleum Institute Lubricat 


mittee White Sulphur Springs, Va May 


1955 
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AIChE plans a symposium on the 
the oil and chemical in- 
dustry by integration (Lake Placid, 
New York, September 26-28 

Philadelphia ISA chapter will have 
“Automatic Control Loops—Ele« 
tronic or Pneumatic?” as its theme 
Philadelphia, October 28-29 

Atmospheric corrosion of non-ferrous 
metals will be one of the symposia 
at the annual ASTM mecting Atlan- 


tic City, June 27-July i 


growth of 


MEETINGS CALENDAR 


JUNE 
%10 Natural Gas & Petroleum Assoctation 
of Canada, Royal Connaught, 

Hamilton, Ont., Canada. 

Soctety of Automotive Engineers 
Golden Anniversary Summer 
Meeting. Chalfonte Haddon Hall, 
Atlantic City, N.J 

American Soctety of Mechanical 
Engineers ‘Semi-Annual Meet- 
ing), Statler Hotel, Boston, Mass. 

Western Petroleum Refiners Associa- 
tion (Regional Technical-Indus- 
trial Relations eooting), Broad- 
view Hotel, Wichita, Kansas 

American Society for Testing 
Materials Committee D-2, Petro- 
leum Products and Lubricants, 
Chalfonte Haddon Hall, 

Atlantic City, NJ 


12-17 


American Inatitute of Electrical 
Engineers (Electrical Conference 
of the Petroleum Industry), 
Shamrock Hotel, Houston 

National Petroleum Association 
(Annual Meeting), Traymore 
Hotel, Atlantic City, NJ. 

Western Petroleum Refiners Associa- 
tion (Regional Technical- 
Industrial Relations Meeting), 
Hotel Henning, Ce , Wyo. 

Mid-Continental Ot] & Gas Assocta- 
tion, Loutstana-Arkansas 
Division (Annual Meeting), 
Roosevelt Hotel, New Orleans. 

American Institute of Chemical 
Engineers, Lake Placid Club, 
Lake Placid, N.Y 

American Society of Mechanical 
Engineers (1955 Petroleum 
Mechanical Engineering Con- 
ference), Roosevelt Hotel, 

New Orleans 

American Institute of Chemical 
Engineers, Lake Placid Club, 
Lake Placid, N.Y 


American Society for Testing 
Materiales Committee D-2, 
Petroleum Products and Lubri- 
cones. Statler Hotel, Washington, 

iC, 

American Institute of Electrical 
Engineers (Fall General Meeting), 
Morrison Hotel, Chicago. 

National Assoctation of Corrosion 
Engineers, Permian Basin 
Section, Biennial Permian Basin 
Corrosion Tour), Headquarters at 
Lincoin Hotel, Odessa, Texas 

California Natural Gasoline Associa- 
tion (Annual Fall Meeting), 
Ambassador Hotel, Los Angeles 

American Gas Association (Annual 
Convention), Los Angeles 

National Safety Congress & Expos - 
tion, Sponsored National 
Safety Councti, Chicage. 

roleum Refiners Associa - 
i Technical-In- 
tions Meeting, 
Garrett Hotel, El Dorado, Ark 
American Standards Association 
Annual Meeting), Sheraton Park 
Hotel, Washington, D.C 

Rocky Mountain Ol! & Gas Assocta- 
tion (Aanual Convention), 
Cosmopolitan Hotel, Denver, 
Colo 

Society of Automotive Engineers 

Transportation Meeting), Chase 
Hotel, St. Louls, Mo 
National Lubricating Grease Institute 
Annual Meeting). Edgewater 
Beach Hotel, Chicago 
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REVOLUTIONARY 
ORIFICE PLATES 


By MAC-IRON 


PAT. PEND. 


(Exclusive MAC. 
IRON process) 


<> 
ANOTHER SMASH HIT! 


@ Standard ring gasket-—-one piece, 
simple construction, all plates pre- 
cision ground—minimum turbu 


lenc Se. 


inexpensive all 
measurements established, nothing 
special, instantiy available—pipe 
fabricating delays eliminated 


@ Time saving, 


@ Equipment damage impossible—no 


bolts to 


loose n 


You'll want complete information. 
Write direct today. 


The Mack Iron Works Company 


Warren and Water Sts. Sandusky, O. 


ST .NDARD 
RED LINE 
4 
CLEAR 
Up to 500 Ibs. 
MASTER 
CLEAR & RED LINE 
EXTRA STRONG 
Up to 600 ibs. 


Made in Lengths up to 144” Long 
‘And Outside Diameters %”, wv’, *", 
%, He, 1, 1%", 1". 
High Pressure Composition 
ERNST RUBBER GASKETS 


All sizes to fit your gages and valves 


FIG. 21—Lip Mold FIG. 22—Standard 


ERNST WATER COLUMN & GAGE CO. 


Send for Catalog LIVINGSTON, HW. 2 


wee Readers’ Service Cords, last pege 261 








; Our Conmieetien Sertes Sractag a 54 BLASS a 
, vessel which forms « part of « new large petro- fy 
: hawt | ona Resigned by our engineering state.” 





Engineering and Construction 


BADGER MANUFACTURING company 


230 BENT STREET. CAMBRIDGE 41, MASS. 60 EAST 42nd STREET gece: YORE 2 & ¢ 














What Suppliers 


Are Doing... 





Yates Coombe Breckenridge 


D. J. Yates, who for the past ten years 
has represented The Bristol Company in 
its Pittsburgh territory, now is in Los An- 
transferred to the West 
field representative 


geles He was 
Coast as socket-screw 
H. James Coombe, president of The Wil- 
liam Powell Company since 1941, has been 
board. He will con- 
tinue as the company's chief 
officer. Moved up to take the president s 
place is David M. Forker, who had been 
executive president for the past two 


made chairman of the 
executive 


vice 


years 


Robert B. Breckenridge, until recently with 
the | S. Bureau of Standards and the 
Office of Naval Research, has joined 
Union Carbide & Carbon Corporation as 
head of the research laboratories it is 
building at Parma, Ohio. Much of the 
work at the laboratories will be devoted 
to solid Much of Dr. Breck- 
enridge « government was in 


this field 


state phy sics 


work for the 


Bonnette Clark Burrows 


Marvin J. Bonnette has been added to the 
staff of Maintenance Engineering Corpora- 
tion as a engineer. His activities 
will primarily on service of 
bustion-control and metering equipment, 
but he also will handle some sales 


service 


center com 


Russell F. Clark has been selected as a sales 
ind service representative for Hammel- 
Dahi Company. He heads his own firm, 
Russell F. Clark Company, in Pittsburg 
will handle Hammel-Dahl 


sales in western Pennsylvania and parts of 
West Virginia 


The company 


William F. Burrows has been made general 

manager of a Diesel Engine division re 

cently acquired by The White Motor Com- 

pany. The division formerly was a unit of 

The National Supply Company. Burrows 

haree of the White ( ompany & 
ties in Cleveland 


was n 


diesel acti 


M. H. Strickland, who has been represent- 
ne Builaers-Providence, Inc., and Propor- 
tioneers, Inc., in St. Louis, is now district 


Norton Plomp 


Phil Norton, vice president in charge of 
sales for Wisconsin Motor Corporation 
1930, has been elevated to executive 
Norton has with the 
1924 


since 


vice president been 


company since 
joined Chiksan of 
salesman. For 


Albert E. Plomp has 
Canada, Ltd., as a 
merly with 
and Kellogg Company of (¢ 
in Cal@ary 


senior 
Lion Oil Company 
will 


associated 
in ida, he 


he rdquarte I 


Wallis is the new eencral sales 
for Schield Bantam Company. 
in charge of sales for the Adams 
Division, LeTourneau-Westinghouse Com 
pany, he had served J. D. Adams Company 
for 25 years as manager of the Washing- 
ton, D. C., office, export manager, man 
ager of government finally as 
general sales manager 


Buel M. 
manager 
Formerly 


sales and 


Louis C. Rove, who has been special rep- 
resentative for Nordberg Manufacturing 
Company since World War I, is now dis- 


Strickland Von Wagoner Torr 


manager of industrial sales for B-I-F In- 
dustries, Inc., in Chicago, where he also 
will represent Omega Machine Company. 
He had held the post in St. Louis since 
1946 


John Van Wagoner has taken over a new 
»osition in the Advertising department of 
oe te Tube, division of Calumet & 
Hecla, Inc. Formerly sales representative 
for Wolverine in Philadelphia, Van Wag 
been with the three 


oner has company 


years 


Alfred &. Tarr, formerly engineering sales 
manager for Leeds & Northrup Company, 
assistant to the presi 
with the 


« 
15 years as 


named as 
who has 
1919, served about 


has been 
dent I irr, 
pany since 


been com 


district manager in Chicago 


Rodney 8S. Durkee, chairman of Lane- 
Wells Company, has been elected a dire 
tor of Dresser Industries, Inc., and named 
» member of its Executive Committee. He 


Fuller Harcus 


manager for the companys Great 
Lakes territory, including Michigan, In 
diana, Ohio, western Pennsylvania and 
eastern Kentucky. He succeeds William C 
Young, who has been assigned to the In 
dustrial & Petroleum Sales staff 


trict 


Cc, C. Fuller, assistant genera! sales man 
ager of The Foxboro Company since 1941, 
has been made vice president, augmenting 
the sales staff. He succeeds C. E. Sullivan, 
who has retired from active sales direction 
but continues with the company 
sultant, H. O. Ehrisman, another assistant 
general sales manager, was appointed gen 
eral sales manager 


as a con 


Robert Harcus, executive vice president of 
Kyron Jackson Company, has been named 
to the Membership Advisory Council of 
the Atomic Industrial Forum, The group 
was formed to study technical, legal and 
managerial problems relating to the devel 
power for industrial 


opment of atomic 


purposes 


Nicholson 


Durkee Jennings 


uequired by 
presi 


joined Lane-Wells, recently 
Dresser Industries, as executive vice 
dent in 1938 and has been president since 


1939 


R. F. Jennings, formerly a plant superin 
tendent for Kerrigan lron Works, Inc., has 
safety and 
with Car 


been advanced to director of 


personnel. Previously connected 
neice Illinois Steel Company, he 


Kerrigan in 1948, starting as a foreman 


joine d 


F. Clayton Nicholson, formerly director of 
chemical operations for Davison Chemical 
Company, has been elected vice president, 
with responsibility for operations at several 
of the company's chemical plants 


Wolverine Tube, division of Calumet 
& Hecla, Inc., has been awarded the 
Certificate of Public Achievement in the 
distribution and marketing classification, 
American Public Relations 
award was aiven for out 


pres nted by 
Association. The 


2634 





Suppliers eee 


ling niiow, refrigeration 
sutomot wholesalers through an ef 
) promou ou om Your Whole 
ler unpaigi he mpanys winning 
ntry will be made part of e new Archives 


f Publis elations in the Library of 


Visco Products Company, Inc., ha: 
promoted D. M. Jacks and W. H. Kiri 
} to vice presidents Formerly as ‘ 
idents of the Houston fir Expansion to Double Plant Capacity— 
ontin 7 n their pe ; D — An expansion of the Armstrong Cork Company's fiberboard plant at Macon, Ga., is expected to 
- " : —— 7 oe ae double its present capacity and make it one of the largest fiberboard mills in the world, has been 
; ; announced by Armstrong officials. Shown above is the original Macon Plant, completed in 1948, 
with broken white line to show the expansion plan. Architectural contracts have been let. Con 
truct ted ¢ 
The international Nickel Com- per is expected to begin this summer, with completion of the expansion schdeduled for 
pany, Inc., has added a new man in the 
Electroplating section of its Development 
ad Kesearch division, He i Charles B Keiser Steel Corporation will pur- The Duraloy Company, « Scottdale, 


nbeorr fort ri ' research chemust 
the Americar teel Wire Company chase ae A et — ision of Basalt Rock Pa.. company, has been granted an exclu- 


horatory eve « The sectior 





transaction, subject sive license for the manufacture and sale 

of stockholders in the of a new alloy known as Thermenol. The 
will give Kaiser Steel an firms territory will cover all the states 
odern plants in California, east of the Mississippi River, together with 
nother at Napa- Minnesota, lowa, Missouri, Ohio, Arkansas 


ernec ; ‘ ‘ inical pects 


appl 


two plants would and Texas 


Tod Pasdrol Pipeline Specialties (4)... ceimcrrunsed 


yinted | rd, i mer assistant 


' Pipeline Con 
‘lcs engineering Childers Manufacturing Company Beckman Instruments, Inc., has ap 


it pointed H. S. Schuler as advertising and 


opaz organization ” represented in Oklahoma by John 
pipe-line, gaso P Dobhir ( par , Tulsa firm sales-promotion manager. Formerly assist 
nstruction, will Childer ston company, produces a ant general advertising manager for West 
line of eat r-proof wine used for in nghouse Electric Corporation, he had been 


ilatior an advertising executive with Westinghouse 





Viking Operating Principle | [N0.1| in a series of ALUMICOAT APPLICATIONS 
sladinss (— 
&; OIL REFINERY 
Ys 5 EQUIPMENT 
iain y protected 


SUCTION 








iOLER Pin 


ROTOR 
GHAFT 


STUDY THE PRINCIPLE 


Above are itlustrated the mejor ports of the Viking Pump-—casing, head 
roter ond idler, separately end assembled. imagine the rotor and idler 
in motion operating in @ counterclockwise direction. Follow the course 


ALUMICOAT is a valuable industrial innovation that 
provides a metallurgical bond of pure aluminum and 
its alloys to steel! ALUMICOAT offers a firm resistance 
against chemical action and extreme temperatures 
especially important in oil refinery installations 
resulting in a substantially improved process and 
longer life for the treated equipment 


of the liquid from point of suction to point of discharge Reverse direction 


will eperete equally well, We invite your inquiries 


Alumicoat can solve your corrosion and 


oxidation problems! Write for descriptive folder 


eee. Sees, ARTHUR TICKLE EWGINEERING WORKS, Inc. 
Service Pecilities af Heuston Deltles Kilgore Sen Antonio 22 Delevan Street. Brooklyn 31 N.Y. MAin 5-4200 
Edsaburg Corpus Christi end Beaumont, Texas \ : fee re )) 
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New TEL Plant 
to be built by Du Pont 
in California 


\ ew convemience will soon be re 

ilized by West Coast refiners when 
the planned Du Pont tetraethyl lead 
Antioch 


\ 


wing plant near 
Calitornia completed 

The idly 
juirement ot 
petroleum 
Du Pont 
} 


ranufact 


growing TEL re 
the West ( 
industry prompted the 


raj 
oast 


decision to 
in the California 
The site is ipproximately 
east of Antioch on the 
River. It is readily 
botl rail 


Company s 
uild the plant 


ition 


wate ind 
ition of the new plant is 
tu get under way this 
1 er ly ddition to the rl 
nanufacturing facilities, a “Freon 
trigerant plant will also be con 


tructed on t ume site 











9 out of 10 WANT it 


...and your dealers can profit 
by offering it 


Oil check is the most important deal 
90 of the 
ed survey of 
station buving habits 
check of the 
Actual service 
that almost half ol 
it buy oil as 


eT service Su motorists 


interview in consumet 
seTViICce 

Sut 
re ally 
obser 


the 


does a 
sel] I? 
ition how 
vho receive 
check 
‘ he ‘ h 
tation stops 
that 


motor 


dip stick 
ol station 
motorist 

sult of the 
offered oil 


their service 


Yet customers are 
in on only 16% ot 
mean you! dealers can in 
reas the ir oil sale 5 
fering to check the dip stick for every 
lo he Ip oul emphasize this 
pont to 


mm 
8 TiS 


simply by 


ustomer 
profitable 
have 
in the 
shield” s« 


the 


your dealers, we 

inev booklet No | 

Looking through the wind 
I he title i 4 look at 

motor oil buyer 

Ask one of our rey for 


ind cost information on 


pared 


Dp 
pre} 


rit 


resentatives 
umple cople 


»btaining the in quantit 
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PETROLEUM CHEMICALS DIVISION 


NEWS 


One of a Series of Interest to the Petroleum Industry 


* 1955 


You can profitably expand 
your diesel fuel market 
with Du Pont FOA-2 


In addition to their growing demands 
endeavoring to reduce operating costs 


for more diesel fuel, the railroads are 
In order to mect these demands and 


maintain your profit margin, you may be faced with the problem of produc 


ing diesel fuel at lower cost 
That's a tough problem, to be sure 


But it can be solved. And here's how 


Du Pont Fuel Oil Additive No. 2 can help you solve it, profitably 


to 
| 


stocks 


You 
stabilize 
Its 
persant 
the incompatibility between blend 
cracked and straight-run stocks 
And this means added production 
Hexibility for 
uur heating oil stocks 


imply use Du Pont FOA-2 
your cracked distillate 
stabilizing and 
you to overs 


double icthion dis 
ore 


of 


flect enables 


you kee ) 
ba 


Ing season il che mands 


you helps 
in bette I 


ince to meet var 


Proven results 


now using 
Du Pont 

' 

have re ports d excel 


Many leading railroads are 
No. 2 fuel oils 
FOA-2. And they 
lent results 


They h 


containing 


ive proved through careful 


du Pont de 


can efficient] 
cracked 
Du Pont 


testing that they 
ate diesel ¢ nines 
late stabilized with 

vithout harmful effect 


opel 
distil 
POA 


on 


Good filterability 


Because of its excellent dispersant ac 
tion, FOA-2 improves the filterabilit 
of diesel fuel In this way it he ip to 
most injector-sticking | 


eliminate ind 


filter-plugging problem: 
Non-sparking 


tJeing an organic, non-metallic 


Du Pont FOA-2 do« 
to the exhaust stack 


sda 
tive s not contrib 


parking prob 


ute 


le in 


Nemours & Company (inc.) 





PETROLEUM CHEMICALS DIVISION | > 
N EW §5 


Diesel Fuel Additive | HIGHLY SENSITIVE DEMONSTRATION ENGINE... 
Economical to build dealer enthusiasm 


Du Pont FOA-2 is extremely economi 


cal to use because it ts effective in lov for your gjasoline quality 


concentration And you need no 





il equipment tor siding i 


Test it yourself 


ur fuel laboratory cur ¢ il , n eodings con 
etlectivemn ot FOA-2 ix our o r : cted directly onte 
< for 
fuel oll stox k f 4 P arge audiences Or the 
i tect : unit con be set up on the 


bres sample ancl complete ] , 
bora plattorm ° oe sta 


showings 


il information are tien wogen where the per 
An Du Pont Petroleun 
with the direct reeding in 


nh representative or re i f ‘ struments 


| 
' 
| ‘ formonce con be shown 


will bye glad ti upply therm 


PHILADELPHIA 
DISTRICT MANAGER 


Here is a brand new wnonstration can also be used to clearly demonstrate 
tool with an amazing ta‘»nt for persua the wide variety of factors which influ 
sion ence knock — such as temperature, hu 
Casoline quality ms he one of the midity, barometri« pressure spark tim 
hardest things in the orld to demon ing. carburetor setting, et 
strate clearly, even te dealers. But this Even wild ping and the various fac 
new, single-cylinder engine setup can tors influencing surface ignition can be 
do it with superb <howmanship. And realistically shown 
if you want to turn a doubting | Extremely sensitive this engine will 
Thoma into a itished customer show up very slight differences in ox 
here ust the toc. to do it with | tane rating. And it is flexible enough 
| to be adapted for tailor-made demon 
strations to point up your own indi 
The unit is bui*: around a single-cylin vidual gasoline quality features 


der engine wit i ¥O0to l compression 


High corm sression engine 


ratio. Other « npression ratios are also Available soon 


“ay iil ible \\ rth ove rhe ad y alve 5 and i \ number of the “ single < vlinder en 
Lews Z. Caney is manager of the hemispherial combustion chamber, it gine units are now being made and 
Du Pont Petrolewn Chemicals Divi follow th latest design features of will soon be available to vou on loan 
ion Philadelphia District which truly up date automobile engines through any of our regional offices 
oTrve the Delaware Valley area and The eugine is belted to an alternator 
the states of Maryland, Virginia, and ind the power developed is dissipated 
North Carolina in resistance grids 
A graduate of the University of Del : 
re hee porn d the Du Pont Com Versatile 
pears in [04l Hie was a sale sman in All twre of combustion morn 
thre Alcohol Division until 1950 when onaton und surtace ignition 
he was transferred to the Petroleum readily demonstrated with the 


(Chemicals Division as a sales-servics 





ay aga —sete Better Things for Better Living 
Mr (_arey is view chairman ot through Chemistry 

OL in New Castle County. Dela 

ware and is active in both Delawar: 


i paring, World War Il, he served P etrole um Che mic al S 


with the | S. Navy 
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Attend Concentrated Meeting— 


Gathered at Chiksan Company's home office in Brea, California, for a concentrated three-day 
Sales Conference, April 18-20, were these men of the Chiksan Sales force. Front row, left to right 
Jack Runnells, Chiksan of Canada, Edmonton; Joe Schlarb, Southern California; L. J. Smith, Eastern 
Regional Soles Manager, Newark; G. 8. Winder, Vice-President and General Sales Manager, 
Brea; R. T. Jones, Western Regional Sales Manager, Brea; Bill Clark, Chicago; C. E. Thomas 
and Jack Powers, Newark. Second row: Frank Wiegand, Southern California; Bill Brien, Weco 
Division, Houston; Monk Cook, Southern California; Al Plomp, Chiksan of Canada, Calgary; Howard 
Dickson, Southern California; Lee Guill, Chicago; Chuck Holcomb, Weco Division, Houston; Bev 
Ragsdale, Chicago; Hal Stock, Oakland; and Art Edwards, Southern California 





18 years. He also had served as an account 
executive with Ketchum, Macleod & Grove 
s Pittsburgh adve 


rtising agency 


Solvay Process Division, Allied 
Chemical & Dye 
pointed James F 
ts Detroit plant 


liam J. Bobek 


Corporation has ap 
House as manager of 
At the same Wil- 


sssistant manager in charee 


time, 


GAUGE REPAIR 


,. é 3, 


* 4 oe 


SAVE MONEY 
FAST SERVICE 


Our complete repair and over- 
haul service is of the highest qual- 


ity. All work 


quick return assured. Let us keep 


guaranteed and 


your gauges and instruments 


accurate 





TULSA GAUGE 


AND 


INSTRUMENT CO. 


1133 N. UTICA . TULSA, OKLA 








was promoted to assume re 
plant operations 


of personnel, 
sponsibility for 


Rockwell Manufacturing Company 
has changed the name of its Canadian sub 
Callander Foundry & Manufactur 
ng Company, Ltd., to Rockwell Manufac 
Company of Canada, Ltd. The 
was changed to reflect the operation 


sidiary, 


turing 


natin 


Suppliers... 


of the 


duc es 


Guelph, Ont., concern, which pro 
Rockwell 
addition to 
under the Cal 


various power-tool and 


meter products in products 
originally 


lander name 


Rockwell Manufacturing Company 
has promoted Nelson BE. Davenport, for the 
past five years a sales engineer in the Meter 
& Valve division's district office at Atlanta 
Ga., to assistant gas products manager 
Pittsburg. Davenport was with Taylor Rx 

fining Company before he joined the Rock 
well Company 


manufactured 


Wolverine Tube, division of Calumet 
& Hecla, Inc., two-da 
seminar devoted to Wolverine Trufin, a 
company-produced condenser tube, Held 
in New York, the seminar was conducted 
by Dr. Donald L. Katz, professor of chem 
ical engineering at the University of Michi 
petro 


has completed a 


gan. Guests were engineers from the 
leum, petrochemical and refining industries 
in the East 


General Electric Company ha: 
named Arthur H, Sisson as manager of ad 
vance enginecring in the Small Turbine & 
Supercharger department at Fitchburg, 
Mass. Formerly engineering administrator 
Sisson is succeeded by Richard A. Baker, 
who was section supervisor of general ac 
counts 

Sisson has with Electric 
1926, serving almost all his time with 


been General 


since 


again MARK is FIRST 

with americas “Fincst 
STAINLESS 
STEEL UNIONS 


"PETRO”. 304-316 


Feature Packed for Multiple Service on All 
Processing Where Stainless Steel is Required 


Drop forged from uniformly heated solid bars 


Finished to American Standard AAR 


Uniform 


wall thickness and concentricity maintained through 


‘“*PETRO’ DUAL 
These unions ore made with stain- 
less steel ends end carbon steel 
nuts. Nut threads ore permonentiy 
lubriceted for easy make ond break. 


A NEW CATALOG COMPLETELY DESCRIBES ALL OUR UNIONS... 


quality controlled production 
seots plus a differential in hardness form a perfect 
seal and will not seize at high temperatures 
Octagon shaped ends and nut provide safety from 
and resistance to distortion by wrench obuse 


Precision machined 


WRITE TODAY! 


Clayton Mark & Company 


OtcmePpstTtte sr@meeter 


tvawnwst 
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the company in some phase of its turbis 

operations. Baker joined the company ir 
its Shop Clerical section in 1942 and has 
been associated with the Small Turbine & 
Supercharger department's accountine 
force since 1946 


Geared vertical Type V tur ‘ 
bine driving cooling tower , Dresser industries, In<., he 8s names 
circulating pump. Horse ’ two ne p operating vice presidents, They 
power is 294 at 4000/1760 are H .o — . neral manage 

+ company s anutacturing d 
RPM with 150%, D&S 1942, and WD. Miller. for 


steam, atmospheric exhaust 
cited with Creole | 
n Venezucla 
Boncher will be dee 
manager b I (; Fabiar Jr 


the company = his issista 


Boncher Miller 


‘ ' 
j 





Fabian, previously with a Chicas 
nanagement consultant 
with a background of 15 years 
enginecrn ind managerial po 
Assigned to tl Manufacturing 
since he joined the company in 19% 
Boncher had been sales manager before ix 
was moved up to general manager. In add 
tion to his ten years in Venezuela, Mille: 
spent 15 years in Mid-Continent produc 
tion and pipe line operations, seven years 
in sales and service with Dowell, Inc., an 
a period as a petroleum consultant to th: 
M. xican government 


Davison Chemical Company, <i. 
sion of W. R. Grace & Company, has 
udded two men to its Research & Develop 
ment division, They are Pierre F. Gunder, 
who has been assigned to the Researc! 
Engineering department at the company’s 
: Curtis Bay Works in Baltimore. and Jz 
@ Murray Vertical V turbines, both geared and direct- gh RE wy «ot 
connected, are a used more and more for driving vertical partment at the company’s Baltimore of 


pumps of all types. The Murray Vertical V turbine is designed Giiedid aatteilte hae weabed with 


from top to bottom as a vertical turbine, not just a horizontal the De sign & Development usency for th 
Army ransportation Corps woard and 


turbine, “upended.” The Murray Vertical is especially con- with National Lead Company. Long had 
structed and arranged for vertical mounting. been associated with Allied Chemical & 


Dvy« Corporation's Barrett d ision, 
‘ . I uken 5 er ompany ind y Han l 
Murray vertical turbines can be furnished for steam pressures ogy ‘=> lage cas 
up to 600+, 750° F. TT. and back pressures as high as 100+ 


rry most normal thrust loads im vertical 
and can carry most norma ust loads imposed by vertica ey a an 
pumps. number of changes in the personne! of 


held representatives. All the changes were 
mn's Oil Well Supply Div 


in the corporat 
IRON WORKS COMPANY  -~ 
Wesley Drummon Huston, a warchous 
man at Edmonton, Alba.. was named to 
represent the division in that area. Another 
RURLINGTON IOWA change in the Canadian personne! was the 
’ promotion of Kenneth J. Miller, district 


merchandise manager at Edmonton who 


Builders of Steam Power Equipment for Three Quarters of a Century was promoted Canadian area merchandise 
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ilgary, Alba 

lransf fron Abilene, Texas, to 
Gainesville, Texas, as a field representative 

Joseph M. Rogers, a veteran of ; 

ars in the oil and supply business. A 
storeman in Ventura, Calif.. Arthur Ber- 
nard Stonchouse was promoted to field 
epresentative and transferred to Casta 
Junction, Calif 

R. P. Mitchell, with the Oilwell divi 

n at Albany, Texas, since 1948, was 

ide field representative John S. Purvis 
vas added to the Gulf Coast area organiza 
thon as a representative at the Oilwell store 


Brook have n, Miss 


Wyatt Metal & Boiler Works has 


selected E. F. Foster as its manager of 
purchases, with head 

quarters in Houston 

With Wyatt since 

1945, Foster went to 

work in the Houston 

plant and later was 
transferred to the 
Purchasing depart 

ment as an assistant 

to J. S. Gowdy, who 

has resiened Foster 

previously had been 

connected with the 
Construction depart 

ment of United Gas 

Foster Corporation tor 17 


ears 


Union Carbide & Carbon Corpora- 
tion has elected Augustus B. Kinzel as 
vin president in charge of research, suc 
ceeding George ©. Curme, Jr., who is 
retiring. Dr. Curme will continue as a 
director of the company 

Dr. Kinzel has participated in Union 
Carbide & Carbon research since he joined 
the affiliated Electro Metallurgical Com 
esearch metallurgist in 1926. He 
chict metallurgist in 1951, was 
president of Electro Metallurgi 

++, and last year was appointed 

research for the Union compan 


ALCO Products, Inc., has named 
James J. Reynolds as its new vice presi 
lent in charge of operations. Formerly vice 
president in charge of industrial relation, 
he will be in charge of all manufacturing, 
procurement and material-control opera 
tions, as well as employe services and in 
dustrial relations 

A member of the National Labor Rela 
tions Board from 1946 to 1951, Reynolds 
left that post to become vice president of 
labor relations with [ S. Pipe & Foundry 
Company. He resigned that position in 
1952 to become a management consultant 
ind joined ALCO in 1953 

He is the brother of Quentin Revnolds, 

spondent and author 


Kinney Manufacturing Division, 
The New York Air Brake Company, has 
sppointed William B. Mills as assistant to 
ts sales manager, Harold G. Saunders. He 
formerly was district manager at Phila 
deiphia, and prior to that he was manager 
of the Cleveland office 

Suceeeding Mills in the Philadelphia 
office will be Joseph P. G. Davis, formerly 

sales representative in the Philadelphia 
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TEFLON PACKINGS 


BRAIDED TYPE 


Refinery plants large and small 
have long been looking for a perma- 
nent acid-proof packing. 

Up to now braided blue asbestos 
packing has been considered best 
and cheapest (60-day life). Today 
the whole world of packing has 

been changed by the material,'"Tefion”’. Braided yarn packing 

made of Teflon is replacing all forms of braided packing for 

acid service because it lasts as long as the valve itself. Prac- 

tically no acid, diluted or concentrated, hot or cold, has any 

affect on the packing. It is recommended for services at any 

pressure, with temperatures ranging from —100°F.to |. 500°F 
“JOHN CRANE” Style 704 is available in handy coil or 

spool form in a full range of sizes from 4" to %" square 
Many Petroleum Engineers are now using “JOHN CRANE” 

Style 704 Braided Teflon Packings for handling all types of 

corrosive liquids and gases. For the best in mechanical pack 

ings fabricated from braided Teflon, contact 

Crane Packing Company. Send for this 

technical bulletin, containing important data 

and suggested applications for Teflon. 

Crane Packing Company, 1820 Cuyler 

Avenue, Chicago 13, Illinois. 


* Du Pont's trademark for tetrafluoroeth ylene resin 


AS CRANE PACKING COMPANY 


For more data on advertised products, use Readers’ Service Cards, lest page 





ONE MORE 





REASON 


TO CHOOSE PRITCHARD COOLING 


Ice formation on cooling tower louvers 
is a serious problem. Ice can break the 
louvers and also seriously damage the 
filling inside the tower. The tower is left 


inoperable—or, at best, operating in- 


efficiently 


Before Pritchard developed Type WX 


PeitcHARD LOUVERS MAKE POSSIBLE 
ICE-FREE OPERATION IN COLDEST CLIMATES! 


S 


throat—in an effort to melt the ice. But 
the most they could accomplish was to 
prevent a further accumulation of ice. 
And often they couldn't prevent this. 
Then they tried reversing the flow of air 
through the tower. This did a partial job 
of getting rid of ice but also involved the 
purchase of costly reverse starters for the 


TOWERS: 





louvers, there was no effective way of 





fan motors 
stopping ice formation or keeping the 








tower operating at peak efficiency in Now ice formation can be stopped be- 





coldest weather Operators of towers fore it starts-——with the Pritchard Type 





with ice-laden louvers shut off the fans WX louvers. One more reason to choose 


sometimes putting a canopy over the fan Pritchard! 


TYPE WX LOUVERS 


Especially designed to eliminate ice formation 
in extremely cold weather operation. Wide louvers are sup- 
ported in a frame set out from the tower._to prevent splashing 
water from reaching the louvers and forming ice. Each louver 
is individually hinged, can be opened or closed to regulate 
air flow into the tower, thus controlling water temperature 
and stopping ice formation. The WX louvers can be shut off 
on the windward side, leaving the louvers on the other side 
open. In this way the tower can continue to function efficiently 
without danger of freezing. The entire operation can be done 
from the ground, adding safety and convenience 


— 
_ 
_ 








FOR TEMPERATE CLIMATES Biba 4+] 3 ra LOUVERS 





Louver boards are set at an angle on close 
centers vertically and are supported by slotted louver 
posts set close to the tower. All boards are individually 
removable for easy access to the basin. This design makes 


possible a meat, compact tower with minimum basin 








requirements 





SN OUSTRIYS ‘e its 
PARTNER SOR it 


PROGRESS 


ur. Pritchard «co. 


OF CALIFORNIA 


NEW PRITCHARD 
INDUCED DRAFT 
COOLING TOWER BROCHURE 


COOL/we SOMERS 


AS 4 AMM TREATING £OUMEAT ‘ : 
ve = This new Pritchard brochure answers 


15 questions about Pritchard Induced 

Draft Cooling Towers. Completely 

illustrated. Each feature described in 
ecane dlih @° eiiaweit iam @ ia detail. Lorge, cutaway drawing tokes you 

00M COAST inside a typical Pritchard tower. 

ro coasr Dept. 487, 4625 Roanoke Parkway, Kansas City 12, Mo. Interesting, informative. Send for your 

complimentary copy today on 

your company letterheod! 





MOORE SENTASLIVES 


A PANERA Ot s 





that assianed to the 
joined the Kinney or- 


before 
Davis 


ganization in 1951 


territory, and 


Chicago area 


Stratford Engineering Corporation 
has appointed Dr. A, R. Goldsby as dire« 

arch. With The Com 
Texaco Development Com 
1936, he 


tor of res Texas 


pany and its 
pany since 
was concerned with 
research in fuels and 
development of the 
sulfuric-acid alkyla- 
thon process 
Stratford recently 
was selected as agent 
for the sulfuric-acid 
process, and Dr 
Goldsby will continue 
to be active in alkyla- 
Much of his 


howe ver, will be 


tion 
time, 
devoted to the 


Goldsby cal 


chemi 
ndustry 

At one time associ- 
Aniline, he partici 
syntheti« 
connected 


National 


in the development of 


ited with 
pated 
detergents. He 


with National 


been 
Corporation 


ilso has 


Aluminate 


National Aluminate Corporation 
three 
presidents to positions as preside nts 
They are H. R charge of 
sales for the company's Industrial division 
Averill, 


the Catélyst division, and Alphonso Canta 


has advanced former assistant vice 


vice 


Powe rs, given 


Gage usssaned to manage sales for 


who will continue as European man 


with headquarters in Rome 


limi. 
seer 
Other 
clude three 
who will continue ir 
nents They are H. 1 
lopment; W. H 
ict development manager, 


promotions in the company in 
issistant 
thei 


Berg, manager for 


new vice presidents 


present assign 
Thompson, prod 
and A. ©. Jaros, 


sales deve 


vho is a lewal advisor 


Koppers Company, Inc., has agreed 
yutstanding stock of Amer 
Products, Inc fifth largest 
dyestuffs in the I S No 
is planned in the name, 


to pure hase the 
can Aniline 

manutacturer of 
change 
and =the 
wh nly owned 


corporate 


company will be operated as a 


subsidiary 
Aniline a plant in Lock 
a warchouse in New York, and 
Provi 
Chatta 
Chi 
maintained in 
Anecles and Chicago 


Ameri an has 
Haven, Pa., 
laboratory-warchouse facilities in 
dence, R. I Charlotte, N. (¢ 
nooga, Tenn.; Columbus, Ga 
cago. Sales 
Philacde Iphia, 


and 
offices are 


Los 


Allis-Chalmers Manufacturing 
Company has elected Robert S. Steven 


as president. Executive vice president 
1952. Stevenson succeeds William A 
Roberts, who recently died 


son 


snece 


Stevenson started with the company in 
lractor division's 
Cty, 


i salesman in the 
K insas 


main 


9% as 
was 
Mil 


1936. In 1948. he was appointed 


branch office in and 


transferred to the offices in 


wauker in 


assistant general sales manager for the 


Tractor division, and two later was 


years 


named gencral sales manager 


He was elected vice president in charge 
of the divisor Robe rts 
ip to president in 1951; later that year, he 
made a ect He 


ot ie E.xecutive 


when was moved 


was also serves as a 


member (loom 
mittee 


I ane 1955 
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Ampco Metal, Inc., has fou 
panies as its exclusive distributors in 
various sections of the U. S. They ar 
Pacific Metals Company, Ltd., with offices 
in San Francisco and Los Angcles My 
Donald & Wilson Sales Company, located 
in St. Louis; Miller Equipment Company, 
(Cincinnati, and Red Arrow Sales 
tion, headquartered in Madison, Wis 


com 


(orpora 


Minneapolis-Honeywell Regulator 


Company’s Brown Instrument Division 
has named John M. Wilson as chief engi 
for the Development & Design 
division in its Engineering department 
Formerly chief electrical engineer for the 
parent company in Minneapolis, Wilson 
has been connected with its organization 
1933 


neer 


since 


ROBINSON 


Type @ For Low Pressure . 


2° to 30° A.G.A. Spec. 


Suppliers « « « 


Consolidated Chemical Industries, 
inc., has clected three new vice presidents 
They are Charles M. Hickey, Sam 8, Emi 
son and Jennings C. Crowder, all members 
of the company's Southern division head 
quartered in Houston 

Hickey associated with the company since 
1924, will continue in Houston as manager 
of manufacturing for the division, and Emi 
son, who joined the company in 1925, will 
stay on there as manager. Crowder, 
however, will be transferred to San Fran 
cisco where he will take over a newly 
created position as gene ral manager of th 


sale 5 


OLDEST NAME IN 
ORIFICE FITTINGS 


Where, except at Robinson, can you ob- 
tain all these features in an orifice fitting 
for gas or liquid flow? Extreme accuracy 
of measurement is yours because the Rob- 
inson orifice is always centered with the 
piping and sealed against leakage, Orifice 
plates can be changed safely and quickly 
(3 to 5 minutes) with no interruption in 
flow, no hazards or gas loss. Various sizes 
and pressure ranges up to 3,600 PSI, 


flanged or welding neck. 


Type @ For High Pressure 
2° to 6 Pipe Size A.G.A. Spec. 


Same fine metering characteristics as the 
standard low pressure Type E shown 
above, but built for 6,000 PSI with posi- 
tive pressure seal which becomes tighter 
as the pressure increases. Safety is as- 
sured because the fitting cannot be 
opened until the pressure is released, 
Available in flanged or welding neck. 
Compare Robinson point-by-point and 


you'll choose Robinson. 


SEND FOR ROBINSON CATALOG NO. 54, 


cod a ot 


For more data on advertised products 


ORIFICE PLATES 
AND HOLDERS 


use Readers’ Service Cords, lost page 





SILICONES Suppliers... 


New England and Pacific divisions, An em 
ploye of the company since 1927, he had 


been general superintendent in Houston 


AEP GBT MM ons stest Corporation io 


pointed a manager for commercial dev lop 


ment and launched an expansion into fiv: 
THREAD new fields. Named to head the division 
which will direct the company’s new phase 
of expansion is John A. Crowe, forn er 
manager of market research for Westing 
house Electric ( orporation. Initially, the 
company will be interested in entering the 
plastics, contractors’ equipment, highway 


supplies, pleasure boats and do-it-yours: If 


fields 


Alan Wood Stee! Company ha: 
elected Harleston R. Wood as president 
and chief executive officer He suc ceeds 

John T. Whiting, pres 


ident since 1939 


— \ Whiting, who has 
served as chairman olf 
. the board since 1941 


will continue in that 


AT NO EXTRA COST! PW ood 
W ood had be nm vice 


president in charge of 





wanning and develop 


DRILLING ENGINEERS who first discovered “BIG D's” ment. He joined the 


company in 1938 and 


matchless sealing, lubricating, protective qualities ee di on gee 
wanted extra insurance for threads against heat and positions in the metal 


lurgical and operat 


moisture. So, Dragert chemists fortified “BIG D” with the Wood ng departments be 


fore he was named t 


wonder-plastic SILICONE. supervisory posts if the Plann ne & De 


2 . clopment department 
Now, at no extra cost, “BIG D” affords easier, quicker 
assembly and disassembly .. . easier, smoother applica- 
y y ti PP ben E. |. DuPont de Nemours & Com- 
On OVER WHE pany, Inc., has elected Samuel Lenher 


a 4 - 
MONE Y-BACK ) pipes are swim- assistant manager of its Organic Chemu als 


department, to posts as director, vice pres 


G U A R A N T E E ming in water. ident and member of the Executive Com 
a His 


mittee successor as assistant general 
B81G ‘D’ DOPE’ is MONEY - BACK & , 

GUARANTEED to afford long-lasting manager has not been named 

ISLAND HIGH lead-plating protection te During his 26 years with the Du Pont 

ol threaded fittings, Werrented anti- & or@anization,. Lenher has been eneaeed 

wersh-ovt, anti-gell, presure-tight seal- " j ‘ les = 

ing ender the mos punishing pressures, researcn, proauction saies, and more re 

temperatures, vacuums Guaranteed to per- J cently, administration. He also has taken 

mit quick, easy, REPEATED make-wps ond in active part in the affairs of the chemical 

Broek -oute Withour RS-DOPING industry and currently is serving as presi 

aN) GN GN TANS TAN OTANS TANG! : dent of the Synthetic Organic Chemical 


Manufacturers Association 











Order Direct 


e H £ E a seed ' ave Du Pont Company’s Gresselli Chemi 
Oil Field or cals department has gone into commercial 
operations at its East Chicago Works with 
the world’s largest single unit for the pro 
duction of sulfuric acid, Capable of turning 
out more than a trainload of acid a week, 

_ the new contact unit represents the latest 


C.H. DRAGERT COMPANY, INC. _—P. O. BOX 5092 X step in a long-range modernization program 


designed to increase the company’s sulfur 


DALLAS, TEXAS acid manufacturing facilities 


- _ [) FREE brochure, “The Inside Dope on “BIG ‘D’ DOPE 
eave » me es FREE Sample of “BIG ‘D’ DOPE” for testing 


Sample Provides Industrial 


Positive Proof 
Supply Stores 


American Cyanamid Company ) 

named Howard R. Huston as a consultant, 
following his retirement from a posi as 
vice president and director, He became 
Address City and Stete . vice president in 1951, and was elected 


director in 1952 


Tithe 





tieeteietietietinteatietiate te 


1930 as 


SERVING THE OjL INDUSTRY 15 Y inset We the pruldeat Ration, he tied 


assistant 
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CHAPMAN’S 


CHECK VALVE 


Stays Open Without 
Flutter, Closes Fast 
Without Slamming 





Chapman's Tilting Disc check valve 
keeps maintenance costs down in the entire 
piping system. There's no flutter or vibra- 
tion in the open position: the lightweight, 
airfoil-designed disc is held firmly against 
its stops by the fluid flow. 

When flow starts to reverse, the uniquely 
designed disc swings quickly to the closed 
position, cushioned by fluid pressures, and 
then drops to a tight seal against the seat, 
without sliding or scraping. Closure is fast, 
tight... and quiet. Slamming is eliminated, 
in all but unusual piping arrangements. 














Freedom from vibration and slamming, 
low wear and low head loss keep main- 
tenance costs down, give years of more efh- 
cient service. For every check valve service, 
specify Chapman's Tilting Disc. Available 
in steel or iron, with suitable trim to meet 
service conditions. Full engineering data 
are in Catalog 30. Write for it today. 


For more data on advertised products, use Readers’ Service Cards, last page 





been a member of the Secretariat of the 
League of Nations, a post to which he was 
appointed in 1919 by Presider.t Woodrow 


Wilson 


Tube Turns has appointed Edward F. 
Harrington to the staff 
of its Sales Develop 
ment department 
Harrington joined 
the company’s Prod 
uct & Engineering de- 
partment in 1954. He 
previously had been 
connected with Wor 
thington Corporation 
and International 
Supply Company, He 
served both organiza 
tions as a sales en 

Harrington wineer 





H. K. Porter Company has named 
C. L. Young, a vice president of its 
ALLOY CA STIN G S Laclede-Christy Division, to serve as gen 
eral manager for the division. He had been 
in charge of operations at seven Lacleds 
Christy plants 

Young had more than 30 years experi 
ence in the refractories industry when he 
joined the Porter organization, He had 
been asistant to the vice president for op 
fi ht Cc oO R R oO S | o i] | erations with Harbison-Walker Refractories 
Gg Company and more recently, was executive 
" vice pre sident in charge of operations for 

Union Fire Brick Company 


bt hydrochloric acid 


phosphoric acid The Cooper-Bessemer Corporation 

sulphuric acid has appointed Dwight R. Craig as admin 

istrative assistant in its Engineering de 

and many other corrosives partment. Craig started with the company 
as an enginecring trainec was project cn 


gineer in charge of a photographic study 


Look to ESCO for everything you need in 
H T Ba ( ‘a , of fuel combustion, and after a period as 
aste oy & Super alloy castings Con- research engineer was advanced to assist 
ventional, Shellcast and centrifugal castings ant chief research engineer, the position 
are available to meet your most exacting re- pe Cee RAS Dis pres promotien 
quirement. You get prompt delivery ——even 
on small orders. H. K. Porter Company, Inc., has 
Hastelloy fittings are available from stock — made M. J. Ross export-trade manager for 
) sad s10ons " ‘ ulbte 0 
standard flanged, screwed and welded two of ts divimens, (Quaker Rubber Cor 
f gewe ; poration and The Watson-Stillman Com 
mings ae e delivered tast from con- pany Previously ¢ xport manager for 
THE conveniently-located warehouses. Quaker Rubber, Ross now also will handle 
Look to ESCO for everything you need 
TOUGHEST 1 ’ 
in stainless and high alloy steels. Ask 
CORROSION our high alloy engineers to make a 
PROBLEMS complete study of your corrosion 
WIND UP problems. Call your nearest ESCO co N CRETE 


othce for details. 
AND AWN CEMENT 


Placed by Ai 


We hove a well-trained and experienced 


ELECTRIC STEEL field organization. We own and operate 
43 complete cement gun outfits 
FOUNDRY Co. 


Send for specifications and bulletins 


See ovr cotalog in Sweet's 


GUNITE CONCRETE & CONST. CO. 


ESCO Internationa! New York Office 

at 420 Lexington Ave, New York City, of Selt Lake City, Uteh 
9164 WW. 25th Ave Partiand Monvlacturing Plant Honolulu. Hawa 
Portiend 10. Oregon Other Offices and Warehouses in Canado Vancouver 
712 Porter W low Angeles British Columbia and 
Corvilte, iNimor Sen franchco, Collf Mouston, Texas Torante. Onterio 

Seattle, Spokene, Wash tugene, Oregon 
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Colfoam Microballoon’ blanket 
cuts evaporation losses by 86% 


| moke surveys of your 

storege operotions before 

ond after installation of 
Microbolloons. 


1 supply this Colton Port- 
able Goge Tope Well for 
eccuvrate readings through 
the leyer of Colfeam 
Microbolloons. 

















Colfoom Microballoons rise 

ond fall with the level in 

the tonk—soon poy for 

themselves with the crude 
they sove 








This Colton foom Sampler 
tells you if your blanket 
of Colfoam Micrebolloons 
hes proper thickness for 
moximum efficiency. 








As @ Colton Technicol 

Expert, | supervise the 

installation of Colfoam 
Microbelloons 











Plus These Extra Savings Exclusive with Colton 
Lower-cost Conservation of Crudes and Products 


Surveys... 


Costly losses of crude oil stored in cone-roof tanks can 
now he effectively controlled by at least 869% with ap- 
proximately a '9 inch covering of Colfoam Microballoons. 


“Bought by the pound and used by the fraction of an 
inch” accurately describes Colfoam Microballoons. Be- 
cause they are fighter than other materials, it takes less 
pounds for a blanket . . . therefore saves dollars on the 
original investment. 

Urea formaldehyde Colfoam Microballoons are exclusive 
with Colton Chemical Company and are microscopically - 
small, gas-filled spheres which float on top of stored crude 
oil and form a foam-like seal. 


Colton Chemical Company believes that manufacturing 
and selling Colfoam Microballoons is not enough. For 
this reason Colton Technical Service “on the job” is avail- 


Cotton Cuemicat Company 


A Division of Air Reduction Company, Inc. 
1545 East 18th St. @ Cleveland 14, Ohio 


Sales Offices and Warehouse Facilities also in New York 
City; Chicago; Elkton, Md.; Spartanburg; Dallas; Seattle, 
Portland; San Francisco and Los Angeles 
rrOLEUM REIINER 


Jane 1955 2 


Installations... Control Systems 


able at no cost to all users of Colfoam Microballoons. 
Specifically, this means surveys before purchase to esti- 
mate what savings can be effected and how much mate- 
rial is needed. It means supervised installations and “‘fol- 
low through” surveys to determine actual savings. Help- 
ful instruments are supplied a Portable age Tape Well 
assists in accurate readings of the amount of crude stored 
and a Foam Sampler measures foam thickness, Complete 
Technical Bulletins are supplied and control systems for 
maximum efficiency are recommended by Colton Tech- 
nical Experts—all at no additional cost. 


Savings in stored oil are now possible with Colfoam Micro- 
balloons. For full information fill in the coupon below 
and mail today. 

Colton Chemical Co. MICROBALLDION 
(Ohio) 


*COLPOAM Reg. T. M 
Reg. T. M., Standard Oil Co 


Colton Chemical Co., 1545 E. 18th Street, Cleveland 14, Ohio 


Send sample of Colfoam Microballoons, technical bulletins, specifications 
and “on the job” servicing information 


[ ) Crude Oi J Products 
Name... 


Organization 


Street Address 
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Suppliers... 


pages of 
the hydraulic presses and equipment pro 
useful duced by Watson-Stillman. Before joining 


Quaker, he was manager of Firestone In 


information ternational’s Industrial Rubber Products 
division 
about 


ae 
Nickel Olson 


Peerless Pump Division, Food Ma 
chinery & Chemical Corporation, has ap 
pointed two new product sales managers 


They are Carl L. Nickel, named to manage 


the sale of water systems and dealer-line 


products, and Norman C. Olson, assigned 
to handle the sale of engineered-line 
products 
Both men have been with the company 
since 1946. Nickel previously was a product 
sales manager, and Olson was manager of 
the company s branch office in Chicago 
This is our New General 
Bulletin ~J3540. W's full of Canadian Allis-Chalmers, Ltd., now 
information and data on the 
is headed by Harold M. Schudt, former 
chrome-iron and ce pre sident who has been promoted to 
chrome-nickel castings $0 the company's top position. He replaces 
necessary when corrosion, high Mark ( Lowe who resigned afte r being 
d ab president of the company since 1951 and 
temperatures an Q rasion 1580 jated with Allis-¢ halime rs Manulac 
must be resisted. It will serve as turing Company's Canadian affiliate since 
a general selection guide 1947 
for those specifying 7 Schudt, who joined the Allis-Chalmers 
7 j on organization im 1929. was named sales 
or using such castings. / $2 manager for the Canadian company in 


1947 and two years later was clevated to 


fi 

The bulletin also reviews briefly : wits gaedient, Westen Wade Wer §8, be 
ow SRPOTIONce m both static pt -” was on loan to the Canadian government 
and centrifugal castings, ' 
an experience going back to 
the pioneering days of 
1922 and 1933 respectively 
it also tells cbout our : insui-Mastic Corporation of Amer- 
facilities for furnishing castings ica is transferring its home office from 
to any desired analysis, Pittsburg to the office building at its plant 
welding, X-ray and gamma ray — in Summitt, Ill, a Chicago suburb. The 

o i teal d company's sales and manufacturing divi 
testing, metatiurgical an sions will be located together to product 
foundry control. better coordination 


which placed him in charge of adminis 


trating capital equipment and electrical 


produc ts 


oT Teast 


WRITE or CALL our nearest office for a copy. Du Pont Company’s Petroleum Chem 


j 1 


ical division has released a 17-minute movie 
We believe you will find it helpful in your work. St tinh mente cones of emaien 
knock, ranging from poor driving habits to 
iltitude changes The 16-millimeter movic 
disproves the average motorist’s idea that 
poor gasoline quality is the onl suse otf 


engine knock 


The Girdier Company has appointed 
Earl Englert to a newly-created 
manager of catalytic sales for its Gas Prox 


| esses division. Girdler is a division of Na 


position as 


tional Cylinder Gas Company 
With Girdler since 1950, Englert was a 
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Radioisotope Laboratory 
For Oil Industry 
Opened in Houston! 


A radioisotope laboratory solely for supplying 
the petroleum industry with special tagged 
compounds has been opened in Houston at 
2419 South Boulevard by Tracerlab, Inc. The 
laboratory will stock and ship on 24-hour 
notice all the short lived isotopes and standard 
tagged chemicals now being extensively used, 
and will thus overcome present serious de- 


livery problems 


Tracerlab has been supplying compounds to 
oil companies for several years from its 
Boston, Massachusetts and Richmond, Califor- 
nia laboratories. The growing volume of 
orders has made it practical to establish a 
special laboratory in a location more con 
venient for the majority of users 


Many standard compounds utilized by the 
oil industry are to be packaged and sold under 
the firm's trade names: TraceSols, which are 
radioisotope solutions or volatile or gaseous 
compounds; and TraceOids, which are radio- 
active isotopes in the form of particulates 
These compounds can be shipped on 24-hour 
notice or less, if the ordering firm's general 
authorization from the Atomic Energy Com- 
mission is on file 


Descriptive sheets on TraceSols and Trace- 
Oids, complete with specifications, prices 
and illustrations of some of the applications, 
are available on request. 


HOUSTON LABORATORY 


2419 South Bovleverd, Houston, Texas, Tel.: JAckson 272-9401 


On 0. a TaCET ab :; mand 


wa ‘. yw. NEW YORK 


How to strip a storage tank 


without scraping or sandblasting 


UT FAST—that’s how old coats of paint 
roll off when you strip tanks the quick, 


money-saving Oakite way 


Powerful Oakite strippers, applied by hot 
flow-on, steam-gun, or cold-flow-on method, 
actually float off paint, dirt, and grease—right 
down to the base metal. You save time .. . no 
hand scraping, chipping or blasting. You save 
money . long-life solution may be reclaimed 


and reused. And you're safe no fire hazard 


Ask your local Oakite Technical Service Rep- 
resentative for on-the-spot demonstration. Or 
write Oakite Products, Inc., 50B Rector St., 
New York 6, N. Y., for details 


PREE Booklet F7629—full of infor- 
mation on maintenance cleaning ix all 
divisions of the Petroleum Industry— 
describes proved, money-saving 
Oakite procedures for such jobs as 


+ cleaning stabilizing towers 
* cleaning tenk car interiors 
4 ling heet hangers in place 





e dic 4 i ry 
’ 


* salvaging rigs, valves, Attings 
Copy sent on request. Write today! 





Technical Service Representatives in Principal Cities of U.§. & Canada 


OAKITE 


Tt 


PETROLEUM SERVICE DIVISION 
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cooling tower 


serves huge atomic plant 


Now in service at a large Atomic Energy Commission 
plant, this 44-cell cooling tower designed and built by 
Foster Wheeler has a rated capacity of more than 150,000 
gallons per minute, Covering an area of approximately 
16,500 square feet, it is one of the largest cooling tower 


installations ever made. 


Foster Wheeler cooling towers reflect more than 50 years 
ol experience in meeting the specific requirements of all 
types of power and process plants. Each tower is engineered 
and constructed to give maximum performance at minimum 


cost, 


For complete information on FW cool- 
ing towers, send for your complimentary copy 
of Catalog CT-52-4, Foster Wheeler Corpora 
tion, 165 Broadway, New York 6, N. Y. 


FOSTER WHEELER 
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member of the ne ine ! 4 department 
until 1952 when he " ssined to th 
company s New York office ‘ sales ene 
neer, He previous od he connected 
with Monsanto Chemica ompany in Day 
ton, (hio 


Odell Martin 


James Bute Company | 

two new vice presidents. They are Glynn 
F, Martin, the ompanys sales manager 
for the past s veral years nd now its vice 
president in charge of sales, and Loren B. 
Odell, technical director of the company’s 
research laboratories and manufacturing 


plant since 1945 


Union Asbestos & Rubber Com- 
pany has moved the Sales department of 
its Fibrous Products div > on to i new 
office building adjacent to the company 
plant in Bloomington, Ill. The department 
formerly headquartered in Chicago 
The new offices will be in a building re 

cently completed at Bloomington. Other 
company units scheduled for housing there 
are the division’s Production Control and 
Specification departments 


Union Carbide & Carbon Corpora- 
tion has named Farnsworth L. Jennings 
us director of its Law department. An olf 
ficer im several of the corporations div: 


sions and subsidiaries, Jenn nes has beer 


1s member of its lewal staff since 1955 


The Pfaudier Company has mow 

the offices for ts Southwest region fron 
Dallas to Houston, Serving the region as 
representative is A. G, Anderson 


STEEL PIPE 
and TUBING 


© LOW CHROME 


@ STAINLESS 
@ HASTELLOY 
@ CARBON 
ALL SPECIFICATIONS ~ ANY SIZE 


Write for Stock List 
Send us your surplus lists 


MIDCONTINENT TUBE SERVICE, Inc, 


2308 Oakton St., Evanston, Il!., Devis §-4030 
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FOR SALE 


FOR SALE 





6—I-R KVG-6 gas engine compressors, 
600 & 660 hp complete with ac- 
cessories 

$50,000 new spare parts 


JUST PURCHASED! 


Complete Compressor Station 


3—1007 vessels, 10° x 20’, 6 x 20, 
8 x 16 

6—Centrifugal pumps, 2000 GPM, 90° 
hd; 400 GPM, 290° hd; 60 GPM, 
460' hd. 


HELP WANTED 





OPERATING ENGINEER 
NEW YORK OFFICE 


lo assist in supervising office & field 
and domestic & 
the Operating Department 


foreign activities of 


opportunity tor 
mechanical 
five 


Challenging 
graduate chemical of 
engincer minimu@mn years 
petroleum refining experience, pret 
erably with engineering 
firm 

Pk ase 
able 


salary history, to 


PERSONNEL Department 


HYDROCARBON 
RESEARCH, INC. 


New York 6, N. Y. 


with 


mtracting 


airmail confidential verifi 


‘ hronologi al resuthne, ite ludin ! 


115 Broadway 








2—I-R_ Starting Compressors, Model 6 —M. W. Kellogg 2400 sq. ft. ADM 
25-C, explosion-proof metors heat exchangers 


PRICED FOR IMMEDIATE DISPOSAL—WRITE, WIRE, PHONE 
Liquidation—tLevelland, Texas 


Chrm. lin. tower, 20 iray, 50%, 2—800 sq. ft., 6754 
changers 

5 x 40’ Chrm. lin, 907 vessel 

x HV 325% vessel 

BJ] 5 stage NiCh 400 GPM, 2060° hd 
steel & chrome pipe, valves, fittings 
and many other items 


Equipment Elsewhere 

x 26’—SS, 10 tray, 504 2—Pacific 6 stg., 730 GPM, 2000 hd 

6” x 56’, 30 tray, 454 6—715 sq. ft. Atmos Ht. Exchs, ADM 

x 60’, 5602 10—Steel heat exchangers, 1500, 360, 
300% vessels, 8 x 30’, 7'x 30 260 sq. ft. 
Gould 16” pump, 15,000 GPM, 30—Atmos He. 
135° hd. sq. ft. 

Consult us for Petrochemical Equipment 
Driers, Filters, Mixers, Flakers, 


x 58 800° F heat ex- 
mfgd, *51 

6'-6" x 55°: 6 x 27’; 5’ x 27’; 42” x 

49: 530” =x 35 steel towers 

ADM 


sq. ft. 


heat exchangers, 1600, 


715, 477, 108 


Exchs. 


a large stock of equipment such as 
ips and Compressors of all sizes 


New York Office: 2401 3rd Ave. — Phone CYpress 2-5703 


EQUIPMENT COMPANY 
4101 SAN JACINTO STREET, HOUSTON 4, TEXAS 
New Telephone: LOcust 135! 


We have 


essels, Pu 








ERNST 
Water Columb & Gage Co 


Surplus Walworth 


BUY “GUARANTEED RELAYERS” = %°", o'r) Slow 00 tira ue 


Handle more cars better — spend less to é x1 exas City, Texas 





Ph, 6-4461 


STAFF ENGINEER 


Major ope plants has 
staff opening f 
sign and conatruction 


rator of gasoline 
r qualified pro 
engineer Re 
and abil 
programe Muat 
minimum 
the field of 
conetruction 


cena, de 


quires verlence 


ity to 


supervisory « 
direct 
have engineering degree with 
of ten years experience in 
plant de 
Salary commensurate wth experience 
and qualifications. Age timit 40 

fend detailed personal and work hie 
with photograpl to Hox 104-Kh 
Houston, Texas 


gasoline vgn and 


tory 








install & maintain with Foster Relayers PROFESSIONAL SERVICES 





Open-stock 


shipments, all sections 124 
ea @ O., Engineers ¢ onatruc 
thru 1754 Srelawe 


Switch Materials, Track items oA 
Send catalogs atemission © Re ming 
P Surveys * Complete Plants 

] Send Free ‘Track Maintenance’ Book ona 1 i Dr., Atlanta, Ga. ¢ New York 


} Rails ] Track Equipment 








EQUIPMENT WANTED 





" Houston © Foreign 
~ oP , 
EB | co 
PITTSBURGH 30 
4 HOUSTON 2 


Pa sfact ers Representative ] 
10s | 1. 





male 
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» Petroleum Refiner 


Position available 


for a 


PROJECT MANAGER 


at the 
M. W. KELLOGG CO 





M. W. KELLOGG CO 
225 Broadway 
New York 7, N.Y 
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HELP WANTED HELP WANTED 


HELP WANTED 





Managerial Personnel Needed 


FOR RESEARCH CENTRE IN THE PETROLEUM INDUSTRY 


Ente Nazionale Idrocarburi (B.N.1.) has under its supervision a number of 
Italian Companies active in the field of petroleum and petrochemicals, ENI's major 
activity is centered in the following items 

gas and oil field exploration and exploitation (current production: 105 billion 

cu, ft. of natural gas per year); 

operator of a 2500-mi, pipe-line system (capacity over 700 million cu. ft. per 

day }; 

owner and operator of a tanker fleet of around 120,000 dwt; 

owner and operator of an extensive network for distribution of petroleum prod- 

ucts and LP-gas throughout Italy (64 Bulk plant: 4000 stations, etc.) ; 

control over or shareholding in refineries having a processing capacity of about 

6 million tons of crude oil per year; 

owner of factories (1500 employees) for construction of machinery; 

shareholding of chemical plants (700 employees) for production of synthetic 

dyes, detergents, etc.; 
-~under construction, a petrochemical plamt (production capacity—30,000 tons 
per year of synthetic rubber and 350,000 tons per year of ammonium nitrate). 

E.N.1. is organizing a big research centre for investigation and development of 
petroleum processing and manufacture of petrochemicals. Some departments are 
expected to begin operation next summer 

Italian or foreign technical experts, with a wide educational background, 
specific training, organizational and managerial ability, are required to fill posi 
tions as heads of the main departments of the laboratories 


Specifically the following are sought: 


1) Chemist or physicist with specific knowledge and experience in thermodynamic 
and chemico-physical problems: 


Chemist specialized in the preparation of organic compounds, particularly 
those derived from hydrocarbons; 


Inorganic chemist soundly and completely acquainted with modern methods of 
of experimentation, research and testing; 


Engineer or industrial chemist specially trained in the methods for improving 
petroleum products applications; 

Engineer or physicist, with physico-technical and technological training, spe- 
ialized in the problems of thermo-technics, measurements and controls; 


Engineer or industrial chemist with extensive research experience in the field 
of crude oils processing; 


Engineer or industrial chemist particularly experienced in extending laboratory 
procedures to pilot plants; 


Engineer with good theoretical knowledge and laboratory experience in engine 
tests on fuels and lubricating oils; 


9) Engineer or industrial chemist specially trained both in theory and practice in 
the fields of corrosion and protective means for materials. 


Note: University degree mandatory 


Applications should state age and other usual personal data, educational back- 
ground and qualifications, practical experience, etc, and should include a photo 
graph. Please aldress personally to the Presidente dell’ Ente Nazionale Idrocarburi, 
Via Lombardia, 45—Roma—ltaly, with the special note RISERVATA PERSON- 
ALE (i.c., to be opened by addressee only 

Absolute discretion in every respect is assured 

Salary offered will be in accordance with position, training and qualities requir 


CHEMICAL ENGINEERS 


Graduates with minimum 3 years’ process 
design experience in oil refinery or surface 
oil producing facilities. For New York of 
fice. Must, however, be willing to relocate 
in foreign operation at some future date 
Also Chemical, Mechanical and Electrical 
Engineers with comparable or related ex 
perience are needed for process and 
project work in Arabia. Assignments and 
salary commensurate with experience and 
training 

Write giving full particulars regarding 
personal history and work experience 
Please include telephone number 


Recruiting Supervisor, Box 23 
ARABIAN AMERICAN 
Oil COMPANY 


505 Park Avenue 
New York 22, New York 








PROCESS ENGINEER 


Experienced in design, engineering and 
supervising operations of carbon block 
plant employing oil black process 


Interviews arranged on basis of com 
plete chronological resume, including 
education & employment (names & ad 
dresses of employers, dates employed, 
salaries received, positions held, includ 
ing your specific duties & scope of 
responsibility ) 


All replies are confidential 


Box 199-8 
c/o Petroleum Refiner 


Houston, Texas 




















Chemical Engineer 


PROCESS DESIGN ENGINEE 


en en 


if ‘ 


Hawerd A. Kolwer 
ARTHUR G. McKEE & COMPANY 
100 Chester Avenue 
CLEVELAND t. ono 
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HELP WANTED HELP WANTED 








THE STANDARD OIL COMPANY (OHIO) a eam 


Manufacturing (Refining) Department designers 











is looking for Educational and pra 


tical backgroud in 
CHEMICAL ENGINEERS Men "who can, handh 
Men who can handle 

? other than standard 
methode of design 

CHEMISTS and Shop experience and 
, welding knowledge de 

irable. Reply fully to 


MECHANICAL ENGINEERS | Sa) 


with one to five years experience in petroleum refining or related 


activities | 


for staff work primarily in Cleveland, Ohio 


Possible employment in Toledo, Lima, or Cincinnati, a!so MEC HANIC AL 


Applicant should have the following educational background and indus 


viol enpartoncn ENGINEER 


Chemical Engineers: B.S. or higher degree and experience in develop 
ment, pilot plant operation, process design, process trouble shooting, 
refinery process engineering, economic studies, or related work back Can You Qualify 


J und 
For This 
Exceptional Opening? 








Chemists: B.S. or higher degree and experience in product and process 
research or development 


Mechanical Engineers: B.S. or M.S. degree and experience in process 
equipment construction, design, inspection, or maintenance, petroleum P 
product testing and field evaluation, or related work background ME degree, !0 years’ experience 
in chemical, petroleum or allied 

Age range 22-32 fields of process plant design 
Salaries commensurate with experience and level in organization capable of full responsibility for 


Advance on merit basis overall arrangement, os well as 


selection and/or design of the 
lf you can qualify and are looking for a permanent job with a growing 
but secure midwest company, write, giving full information on education, 
G plants 


principal components of process 


industrial experience, military experience, and personal data to & 
Glass, Jr., 1737 Midland Building, Cleveland 15, Ohio 
This senior staff position requires 





exceptional ability. It represents 


ig N G j N ' E R an unusual opportunity to join an 
Position in Houston with growing CHEMICAL ENGINEERS established organization on the 


process indus construction com East Coast with an international 
SS Se LOW TEMPERATURE PROCESSING 

Work will include: Estimating, PROCE SS—PROJECT—DE VELOPMENT 
Project Engineering and Coordina- DESIGNR—SALES ENGINEERING 
tion, Pipe and Vessel Design, and 

Field Engineering and Supervision FIELD SERVICE, ERECTION AND TEST 


Projects are varied and interest 





reputation of achievement and 


integrity 


lf you possess these qualifications, 
txcellent oppe » y ‘ » te 
= . salton b eopant ae eee - this may be the job for you. Write 
Preferred background each of the above general categories in full details, including salary his 

10 years experic nce in above feild of iow temperature process 
fields and Mechanical or Chem neluding alr separation, ammonia pro 
luction, processing of refinery and coke No 198 Q c/o Petroleum Refiner, 


en gases and other complex low boil 


tory, in complete confidence. Box 


ical Dewres 
4 man who can grow with the 
— tri - int mixtures for the chemical Houston, Texas 


company will receive preference 1 and metallurgical ind 
. ‘ emical an¢ etallurgical indus 
Replies will be kept confidential en These permanent salaried poat ° 
Mail resume including description of on (fer excellent opportunity for 


experience and salary requirements neeme to engineers of proven 

to ‘ ' 4 ' ' rapidly expanding 
! : one confidential Mu 

Belico Industrial oon peers aan oe Petroleum Refiner 

Engineering Company al el pe 

P. ©. Box 2132, Houston 1, Texas Classified ads 




















Quick Results... don't cost... 


You can always count on Petroleum Refiner They PAY 
.» +» Classified Ads 
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What do you need in your electric motor drives . . . gear ‘eduction . t 
electric brakes . . . variable speed operation ... . fluid drive . . . special 
mountings or does a Yandard motor (life the 200 HF synchronous motor ; 


© 


shown below) best suit. your needs? Whatever it is,- check with Master first. 
: ISS ; 

We offer you the widest selection of electric motor drives dn, the nation. 

in thousands and thousends of ratings, %& to 400 horsepower Dae 


open, enclosed, splash proof, fan ladies explosion proof .. . horizontal \ 


or vertical .. . for all phases, voltages and frequencies ... in single speed, 


multi-speed and variable speed bypes with or without flanges or other it’ t t 
| Ss easy to ge 
special features. . . with S aypes of gebr reduction up fo 430 to | ratio... a3 
the right results 


@ 


with either magnetic or dynamic type electric brakes . . . with fluid-drive 
. with méchanical or electronic variable speed units . . . and for every 
type of mounting . . » Master has them all and so can be completely im- 


= 


partial in helping you select the one best power drive for you. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 














What's New In Equipment .. . 





Moderately-Priced 
Computer Solves 
Complex Problems 


An electronic compute! moderately 
priced, and capable of solving the lengthy 
und complex problems of research wnd en 
gineering Organizations is now in produc 
the Bendix Computer Division of 
Bendix Aviation Corporation 

Ihe computer incorporates an improved 
two address command stricture which per 
The com 


thon at 


mits greatly increased versatility 
subtraction 
multiplication well as 


branching and other logical operations 


mands provide for addition 


and division, as 


Standard input and devices fur 


nished with the computer include an eles 
a photo-electric tape reader 
Accessory 


output 
tric typewriter 
a mechanical tape punch 
magnetic tape units are available for addi 
input and output pur 
Auxiliary equipment is also available 


ind 


tional storage or 
poses 
to permit the use of punch cards and an 
incremental graph plotter 

Maintenance requirements have been cut 
by employing etched circuits and by pack 
iging circuitry in plug-in units 

For this 


high pe rformance compact computer 


electroni 


the information you need on 
new 


simply 


Circle El on Postcard 


A new portable, heavy-duty crimping 
Barrett Manu 


unit has been announced by 
facturing Conipany 
Designed for s 
urd 12 
Model 


places where it 


universal stand 
the 
used 
feasible to 


standard 


the 
drum 


iling 
OF new unit 
tight 


lug cover 
PMC.-3t : 
not 


in be in 
cut 
portable 


The moderate 


conveyors with thei 


complete crimping machine 


the PMC.-31I 
makes it 
packager 


faster 
the 


of 


ind 


permits a 


tical for 


pay 


out prac medium 


volurne 


The 


new unit is an overhead suspended 
crimping head, d 
6-inch double a 

with ilves and 
of the same 
tion as the 
Manual 


| {) 


rectly connected with a 


cylinder, comovlete 

While 
heavy duty 

Barrett Automatic 

crimpinig machine it 
It can 

bal 


ting air 


handles the new 


unit construc 
tandat ind 
weight is 


illed 


balancing 


only pounds with 


‘ ther 


} concerning 


perations 


Circle E2 on Postcard 


A new submersible pump motor, de 


j 


signed to operate safely while immersed in 


high-octane gasoline, has been announced 


by the General Purpose Component Motor 


department 


‘ 


motor has been slunmed 


mn 


rN 


The 


neering 


three 


result 


ol 
ol 


res 


ft 


t 


thousands 


I 


General 


| 
if 


and 


field 


down 


Flectri« 


of 
testin 
to fit 
gasoline 


hours 


Company 


of 
the 


inside 


pipe 





BURRELL ‘For Scientists Everywhere” 


ANNOUNCES 
THE KROMO-TOG”° 


For Analysis by Gas Chromatography 


A simplified quantitative 
method of analysis is used 
based on the differences in ad- 
sorption affinity of the com- 
ponents in a mixture. 


Typical Applications Include: 


@ Separation of closely boiling 
isomers including liquid hydro- 
carbons. 


® Analysis for trace components. 


®@ Routine, rapid control analysis for 
control component. 


@ Propane in commercial butane. 


®@ Fixed gases in hydrecarbons such 
as nitrogen in natural gas. 


® Analysis of organic acids, alcohols, 
ketones, aromatics, esters and 
other classifications of organic 
liquids. 


®@ Particularly suitable for separat- 
ing closely boiling compourds and 
determining specific components 
in complex mixtuzes. 


TRE Y .VERSATILE..... 


THE KROMO-TOG AND ACCESSORY APPARATUS 
PROVIDES THE LABORATORY WITH ALL BASIC 
INSTRUMENTATION FOR GAS CHROMATOGRAPHY 





For years, Burrell Corporation has pioneered in the 
field of gas anaiysis by adsorption. The Burrell onstrations 
Kromo-Tog, companion instrument to The Fracton, Wwrenged 
marks another advance in a line of unit-package Prices 
instruments designed to provide faster and more on Request 
accurate gas analysis “for scientists everywhere.”’ > 

Trademark 








Register Your Name for Booklet No. 83 


BURRELL corRPORATION 
2223 FIFTH AVENUE, PITTSBURGH 19, PENNSYLVANIA 


Manufacturers and Distributors of 
SCIENTIFIC APPARATUS and LABORATORY CHEMICALS 


4 For more deta on advertised products, use Readers’ Service Cards, last page 


New Equipment... 


Since it was eariy discovered that it would 
be impossib!< to keep gasoline from seep 
ing into the motor t is designed to be 
flooded with gasoline-—the fluid acting as 
a coolant and bearing lubricant. The wind 
ings and stator core are protected from ill 
effects of the gasoline by being completely 
sealed in an tnpervious epoxy resin ma 
terial. For added motor protection and fire 
satety, a thermostat is provided which dis 
connects the motor from the line shortly 
ifter the bulk tank is pumped dry 

The motor is rated at % hp, 230 volts 
60 cycle, 3450 rpm. It will absorb a 50 
pound thrust, when the pump thrust is 
yway from the motor. This new motor has 
been inspected and approved by Under 
writers’ Laboratory 


Complete details are available now 


This item supplements General Electric Com 
pany data on Pages 442-443 of The Refinery 
Catalog, 22nd Edition 


Circle E3 on Postcard 


Valves for super critical temperature 
upplications have been developed and are 
now being manufactured by Edward 
Valves, In a subsidiary of Rockwell 
Manufacturing Company 

These valves, rated for 7,250 psi at 700 
F. or 10,800 psi at room temperature, are 
the result of many years research on valve 
behavior in the Edward laboratories. While 
these valves were developed primarily for 
use in steam power plants employing tem 
peratures above the critical temperature, 
they should find many applications in the 
refining, natural gasoline and petrochemi 
cal industries 


Complete details are available now 


Circle E4 on Postcard 


A magnetic starter 40 percent smaller 
than previous models cf the same ratings 
has been announced by General Electri 
Company's General Purpose ( ontrol De 
partment 

Designed for motors of up to 100 horse 
power rating, the new starter is the same 
size and has the same mounting dimensions 
uw the size 3 model. Strongbox coil design 
includes a tough, cast-on plastic case for 
maximum protection of coil windings. A 
permanent air gap causes the starter to 
drop out vhen de energized rewardless of 
me and usage and a new type of bi- 


metallic overload relay provides overload 





..-like having a Buell 


dust collection system 


An exaggeration? We invite you to see for yourseif! Just ask us for 


the name of the Buell customer nearest you! 


Thanks to Buell’s scientific dust collection equipment many of 
America’s Leading Corporations recover up to 40 tons of re-usable 
dust daily! You'll be amazed to see how soon Buell equipment pays 
for itself how much in extra profits it brings in...how 
little it costs to operate 

Besides absolute proof of performance from customers... Buell 
offers you a unique “no risk” plan whereby you can determine in 
advance the profit potential of a Buell installation for your plant. 


Now’s the time to get the facts and start the ball rolling. We'll 
send you our booklet—The Collection and Recovery of Industrial 
Dusts—which explains all three Buell systems of industrial dust 
collection. We know that both you and your engineers will find it 
most interesting and profitable 
reading. Write Dept. 2!-©, Buell 
Engineering Company, 70 Pine 
Street, New York 5, New York 


MeCHAsIC AL 20 Years of Engineered Efficiency tn 


2 Ve DUST COLLECTION SYSTEMS 


for more data on advertised products, use Readers’ Service Cards, last page ZF 





HOW YOU 
po Increases ammonia output 40% with 
GIRDLER 


mu GIRDLER G=29 i 
-s smaller sizes 
This new NI MA size 4 starter is avail 


ible in reversing, multi-speed, and comb 


nation forms, and can be obtained with 


either vertical of horizontal mechanical 
interlocks It is suitable lor operation ol 
polyphase motors in ratings up to 220 


volts-50 hp ind 440/550 volts-100 hp 


Complete details are available now 


c Tom DE 2 ; ; ; ; : ,, y 
44 hes Y Tt at Mississippi Chemical Co., This item supplements General Electric Com 
y, , , pany data on Pages 442-443 of The Refinery 
az0o0 City, Miss. Catalog, 22nd Edition 


Circle E5 on Postcard 


APPLICATION: Promoting reaction of steam iif 


and natural gas’ in reforming furnaces to produce 


ammonia synthesis gas 
TECHNICAL SERVICE 
eps you save TECHNICAL SERVICE of Girdler demonstrated 
that a switch to its newly dev 


would result in a appre iable 


~ ~~ . 
Boy ammonia production 
RESULTS 


Gjreater activity oO 9) enables cus 


Fo Af romer to imcrease arm i! roduction abour 40 
QUALITY CONT ROK when required. TI iccomplished with no 
' 7 : torn : 


appreciable increase of fuel consumption per unit 
of ammonia produced 
Find our how Cyif 


can heip you 


MODERN FACKLITIES 
fuce 


~ 


ea 1 


GCIMDLER RESTARCH 


PT TIMT IRL ETL 


Control valves for sodium. potassiun 
ind similar molten metal and high ten 
perature services ire now n production 
by The Annin Company 

Designated model series 1401, the body 
rating of the new line is 150 psi at 1600 
I Valves can be furnished in body sizes 

inch through six nch witl 1 choise 
of Annin Company's Domotor linder or 
manual operators A variety f end con 
necthons are ilso available 

Complete details re i’ 


Simply 


Circle E6 on Postcard 


‘ A new vinyl jmastic protective coating 
“the Cow that requires only a one-coat application 
4 has been developed by Amercoat Corpora 
tion. It can be applied at a thickness of ten 
A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
mils in one double-pass spray coat, and 
LOUISVILLE 1, KENTUCKY produces a heavy film thickness without 
GAS PROCESSES DIVISION: New York, Sen Francisce sacrificing vinyl chemical and moisture re 


VOTATOR DIVISION: New York, Atiente, Chicago, Sen Francisco sistance. The coating is applied with con 
in Canada. Girdier Corporation of Conede Limited, Toronto | ventional industrial spray equipment It 


For more data on advertised products, use Readers’ Service Cards, last pege Perroceum REFINER 





DELIVERY AT YOUR CONVENIENCE 


CARBON, ALLOY AND 
STAINLESS STEELS 
O.-D.—9 TO 36 IN, 
WALI THICKNESS 


fem emi, | 





This Draw Bench Makes it Possible 


Along with the advantages of full forging 
properties and good design flexibility obtained 
with B&W Hollow Forgings, assurance of 
prompt delivery is important. 

The B&W Hollow Forging process permits 
an almost unlimited mix of sizes and analyses 
to be produced concurrently with small loss in 
set-up time and tool changes. Thus, small 
quantities can be processed for quick delivery 
—even to single length orders. 

Further, the wide size availability allows the 
designer to work closely to his optimum de- 


KEEFINER 


signs, which results in savings in both weight 
and cost. 

The B&W Hollow Forging process provides 
a combination of values that users of large 
diameter, heavy-wall pipe and tubing would do 
well to consider, and avail themselves of. The 
Babcock & Wilcox Company, Boiler Division, 
161 East 42nd Street, New York 17, N. Y. 


Veascock |) 
| «WILCOX A... 
re. 


Boiler 
Division 
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Count ‘em 


CATALYTIC 
CRACKING UNITS 

seven propane storage tanks 

a potential disaster area for most petroleum 

properties. Not so at this large refinery though. 


result of increased 
made 


d vinyl resin 
possible 
solvents 
FRACTIONATION 


conte 
by new combinations 
: Above wilt or i¢ ft h 
SECTIONS primer ind one 
mastic 
before it shuts down 
operations, damages equipment, reduces profits. 


coat of t 
Center 
surtace 
PUMPING 


an 


“Automatic” FIRE-FOG is ready at all times to 


detect and extinguish the smallest blaze before 


it becomes a large one 


of 


oat 


he No. 8 inyl 
bolt 


s uncoated to show 
detail. Bolt on right has three coats 
: good \ nyl coatung Both coated bo: 
were exposed to severe 
the same per 


alt spray test fk 
1 of time 


Many installations of ENGINEERED “Automatic” 


STATIONS 
FIRE PROTECTION have been made in refinery 


and petro chemical properties throughout the 


Western Hemisphere and the record speaks for 
creas 


Circle E7 on Postcard 
itself; “Complete contro! of fire within protected 
in seconds!” 


If you're the one responsible for plant safety and 
continuity of production, we'd suggest an early 


of 


review of your fire hazard safeguards. Then, 
whether your needs call for protection by means 


or 


Automatic” Sprinklers, water spray, chemical 
mechanical foam, 


carbon dioxide, or dry 
powder, we'll gladly provide, at no cost to you, 
PUMP preliminary engineering 
ROOMS you'll be able 


service 
economic 


to evaluate the 

and adaptability fea- > 
tures of each method of protection 

EXTRACTION for you 

UNITS 


vwn risk. 


Through this 
> 


Write or call us today for an 


appointment with a 
BUTADIENE 


A hydro-ejector for « 
the replacement 
“Safety 
First’ future. 
Le 


tubes has beer 


Produ 


{ heat exct 

eveloped by 

cts Divisio {M.W 
e elimu 


thre iD 
Kellog 


ites 


VOUNES TOMA, O40 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


_ COPPER ALLOY BULLETIN _ 


nae MILLS IN BRIDGEPORT 





Photomicrograph of stress-corrosion 


CONN 


cracks in Admiralty tube 





AND INDIANAPOLIS, IND. —IN CANADA 





(Mag. 500 times) 


Stress Corrosion Cracking 
Shortens Tube Life Needlessly 


Properly selected condenser tubes 
subject to normal corrosion will gen 
erally give long, economical service. 
Tubes subject to corrosion plus stress 
will sometimes fail prematurely. Ana- 
lyzing the causes of stress corrosion 
shows this type of tube failure can 


often be prevented 


Causes of Fatigue and 
Corrosion Fatigue Cracking 

Perhaps the most common cause of 
condenser-tube stress is vibration. A 
pulsating vapor or fluid entering at 
high velocity can set tubes vibrating 
at their resonant frequency. Nearby 
rotating machinery such as turbines, 
pumps, fans, motors, etc., can have the 
same effect. Repeated vibratory flexing 
strains, if prolonged and severe enough, 
will result in the formation of trans- 
crystalline cracks eventually extending 
through the tube wall. The protective 
film of normal corrosion products is 
broken, and the corrosive medium 
seeps into the cracks, further weakening 
the tube metal by its attack 

Areas of greatest stress from vibra- 
tion occur close to the tube supports, 
where the sharpest bending takes place. 
Here, and less frequently midway be- 
tween supports, from a few to a hun- 
dred tiny transverse cracks will form 
in the tube wall. Just ome crack can 
eventually cause failure 

If the tubes are closely spaced, vibra- 
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R : 


tion may bring them into contact with 
abrading their outer sur- 
place 


each other 
faces. Tube vibration can take 
without being noticeable outside the 
exchanger shell. Its only indication may 
be abrasion marks on tubes found dur 
ing routine inspection, or tube failure 
itself, suffered during operation 

Vibration can be damped by wedg- 
ing strips of wood or flattened tube 
pieces between the affected rows of 
tubes. Additional tube supports is 
another, more expensive though more 
satisfactory answer. If nearby machin- 
ery is causing che vibration and it is 
feasible to do so, the critical speeds can 
be avoided, thus eliminating the vibra- 
tion 


Stress Corrosion or Season Cracking 
Another common cause to tube stress 
that can lead to stress corrosion crack 
ing is over-rolling tubes into tube 
sheets. A little extra care in tube roll 
ing may prevent this happening. Some- 
times another more resistant tube alloy 
or frequent cleaning of the tubes is 
needed. Stress can also be set up in tubes 
by such factors as high operating pres 
sures, restrained thermal expansion and 
contraction, or by bending, flattening 
or denting tubes by rough handling 
Good design and, again, reasonable care 
are the answers. Residual stress in 
tubes as supplied by the manufacturer 
is seldom significant, thanks to modern 


For more data on advertised products, use Readers’ 





N¢ VORANDA COPPER AND | BRASS LIMITED, MO NTREAL 


annealing practices 

That stress of any cause may con- 
tribute heavily to tube failure has been 
graphically proved in the Bridgeport 
Corrosion Laboratory, where constant 
research is at work for you, Tests show 
that, in the absence of stress, no crack- 
ing has occurred, On the other hand, 
stress did promote cracking in certain 
notably ammonia 


solutions or vapor, 


or mercury 





c of Cor r 


The most destructive corrosion in 
stress cracks is caused by traces of 
ammonia and Ammonia is 
usually generated through decomposi- 
matter during shut- 
down or low-velocity operation, Mer- 
cury sometimes enters the system as 


mercury salts, present in certain crude 


mercury 


tion of organic 


oils, or as free mercury from measur 
ing or control devices. The combined 
action of oxygen and moisture and 
ammonia is needed to produce stress 
corrosion cracks 

The best way to keep ammonia from 
forming is to keep exchangers clean and 
dry during shutdowns or to use chlo- 
rination during operation to prevent 
slime accumulation. Be careful of 
chlorination, though. In concentrated 
amounts, it severely attacks copper and 
copper alloys 


The Role of Alloys 


In general, when stress is likely to 
occur unavoidably in the presence 
of ammonia and mercury, the proper 


choice of alloy is the most effective 


solution, Copper is the most resistant 
metal to stress-corrosion cracking, 
followed closely by 70/30 Cupro Nick 
el, and then by Red Brass, Aluminum 
Bronze, (Duronze IV), Admiralty, 
Muntz and Aluminum Brass 

If stress corrosion cracking is cost 
ing you money and loss of production, 
ask Bridgeport Technical 
analyze the factors involved and rec 
ommend the alloy best suited to your 
operating conditions. We have success 


Service to 


fully solved many such problems in a 
wide variety of applications, Call your 
nearest Bridgeport Sales Office for a 
copy of the Bridgeport Condenser Tube 
Handbook. This 165-page volume has 
information for 
(2155) 


a wealth of valuable 
users of condenser tubes 


Service Cards, last page 289 





The Leaders... 
know and we PEABODY 


DIRECT FIRED 
AIR HEATERS 





SOC ony vACuee 


e Peabody Direct Fired Air Heaters are engineered 
designed and built to meet individual job specifications 
in the petroleum refining industry 
They are available in a complete range of pressures 
and firing rates from 1,000,000 BTU/hr upward 
For complete information on these custom engineered 
Air Heaters, write for Bulletin 600A 


OFFICES 


ae eS 8 ee ee Oe 


ENGINEERING CORPORATION, 


80 FIFTH AVENUE . NEW YORK 34 WN Y 


IN PRINCIPAL 
ciries 


PEABODY LiMiTED * LONDON BNGLAND 
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New Equipment... 


cluding pump hose adjustable yoke, ran 

tue rods, cable and accessories, should prove 
of value to the maintenance departments 
of all refineries 


( omplete details ure available now 


Circle E8 on Postcard 


A new hot sprayer for vinyls, and 
other organic finishes is now available fro 
Spee Flo 
600, the new unit is equipped with a “% 


Company. Called the Circaflow 


hp explosion proof motor and a new “coil 
less” design which eliminates clogging and 


restricted heat transfer 


UL approved and factory set at 160 | 
the new unit is designed .to maintain heat 
reduced material at the spray gun at a 
capacity of 15 gph and at distances up to 
50 feet from the heater, for wide mobility 
Low maintenance cost is one of the main 
features of the new unit, Circaflow 600 
which is completely without bearings, gear 
pumps, or other close tolerances 

A booklet “Why Hot Spray? 


details on this new unit are 


us well as 
vailable from 
the company now. Simply 


Circle E9 on Postcard 


An electrical 

activatc open-ciose electrical 

14) times per minute 
ntroducd by Rockwell Manufa« 


turine Company This device s desiened 


varying rate ip t 


has been 


to actuate clectronn ind electromagnet 
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ORBIT VALVES HOLD 


" NATURAL 
' GAS 


ETHANE 


PROPANE 


Full Round Opening Flanged End 
Sizes: | 1%", 2”, 2%", 3”, 4 


BUTANE 
ETHYLENE 


PROPYLENE 


Venturi Opening Only Flanged 
End, Sizes: 2, 2%2", 3, 4", 6 


BUTADIENE 
=" 
BENZENE 
TOLUENE 


XYLENE 


Cc” 
a 
a 
of 
= 
= 
Cc.) 
ee | 
= 
Ca 
> 
— 


Screw End—full round opening 
Sizes: | 1%", 2”, 2%", 3”, 4 


orsit \ See 22nd Edition of Refinery Catalog for full particulars on 


VALVES Orbit Forged Steel ASA Class valves or write for Catalog 55-B 


A good range of sizes are available beginning with 1” 


ORBIT VALVE COMPANY 


P. O. BOX 699 (For over 40 years) TULSA 1, OKLAHOMA 


ROL! uw Rij | N |: k For more deta on advertised products, use Readers’ Service Cords, last poge 








WHY USE QUICK— 
COUPLING CONNECTORS hl tA Ng 
FOR THERMOCOUPLE fers, recording printers, sampling dei 


ind devi or injecting 


CIRCUITS ? gee Guten tee be conte’ te ne 


neter use 


all > natural gasoline, and petrochemical indus 


7 try The mit act ites an open-close elec 








trical circuit at intervals proportional t 





2? he umber o ints wasured b he mete 
{ To Save Time! Y A onen Roel dla 
Some of the teatures of this nev ‘ 


tactor are 





Frequent making and breaking of thermocouple cir- @ Ball bearing mounted shafts 

cuits can take a lot of costly time. However, if you use @ Removable cast-aluminum housing 
T-E plug-and-jack connectors, a circuit can be made us @ Explosion-proof, externally mounte: 
quickly and easily as plugging in a radio. switch 


; 


Complete detaile are available of 
Electrical contact is established through polarized mons ‘ - ob... pond 7 cae 
elements which are made of thermocouple materials 

(your choice for use with tron Constantan, Copper This item supplements Rockwell Manutac 
Constantan or Chromel Alumel Thermocouples). To Tao lofi Can Ay Ag 640 of 
maintain good electrical con 

nection, the mated plug and Circle E10 on Postcard 
jack provide both long-wiping 
surfaces and spring-loaded 
contacts. The connectors have 
screw-fastened, insulated cov- 
ers, colored and marked to 
indicate calibrations 


interested? Write for Bulletin 23—x. 


PAT. PEND 





WHY USE CONNECTOR | 


3.3] PANELS FOR MULTIPLE 
7 } THERMOCOUPLE CIRCUITS) 











{ To save Time! pb 


By connecting all thermocouple 
circuits through central points, 
such as T-E’s connector panels, 





you can save time in 2 ways. 

(1) Check instruments or ther- 

mocouple circuits from one or 

more centrally located distri- 

bution panels. With plug-and- 

jack connectors, test instrument 

is easily and quickly tapped 

into any circuit. (2) Transfer 

multiple thermocouple circuits. 

The ost deicb cesta A enemas ages level gouge designed 
for use in the refining, natural gasoline and 

connectors permit rapid mak- petrochemical industry has been announced 

ing and breaking of instrument and ‘couple circuits, eliminate by Rochester Manufacturing Company 

splicing time and avoid mis-matching polarity. Panel illustrated Inc. Called CRITERION, this new, heavy 

takes 12 pyrometers, 36 thermocouples. Bigger or smaller duty gauge can be easily modified to make 


, t suitable for LC. rtical cylinders, hor 
panels, if you want ‘em. 


‘ 


{ spheres, fos 


‘zontal viindrical mks ane 
j 


interested? Write for Bulletin 23—X. ubove or below ground 


To suppl maxi im streneth it the 


wr ce 


Pyrometers * Thermocouples * Protection Tubes * Quick-Coupling Connectors point where float arm movement is trans 
Thermocouple and Extension Wires * Resistance Bulbs * Connector Panels mitted to the shaft, an oversize, prote 


tive shroud carries the gear seaement, thus 


Thermo Electric C0,Tae ii sini coi esc 


for rolling contact so that no foreign matter 
SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY will wedge into the teeth 
IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO The new Criterion st 


292 for more date on edvertived products, use Readers’ Service Cords, last pege Py rROLEUM REFINER 





GOING PLACES deep-sea fishing 


with Crtres Service... 


Cities  rvice, fishing for oil and gas in the waters of the Gulf of Mexico, 

last ye. brought in a record catch of liquid petroleum. Cities Service “anglers” 
are now fishing the deepest waters yet, in search of even more gas and oil, 

to meet the needs of its fast-growing customer family. 


CITIES @ SERVICE 


A Growth Company 


For more data on advertised products, use Readers Cords, last poge 
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The name to remember when your problem 


is to start the charge stock and to keep it and its fractions moving 
wichout interruption on their guided tour through your process unit 


PACIFIC PROCESS PUMPS INSURE MORE SERVICE FOR 
YOU AND LESS SERVICING BY YOU 


because 


Design proportions are not limited vo “just enough” 

Extra beawy metal sections, identical bolting for glands and seal 
plates are combined with selected materials of construction 

to provide that “extra margin” needed to extend use life 


IN COTrosive-erosive services 


Guided inlet flow reduces prerotation and friction losses 


insures Minimum required NPSH 


They are balanced —dynamically — radially —axially — eliminates — 


bushings 


vibration that would cause damage to rings 


bearings... packing or mechanical shaft seals... excessive radial 
and thrust loads on bearings 
Increases — availability for profitable operation 


Decreases —down time for maintenance 


Positive lubrication of bearings —oil rings pump oil up into 
bearing cap from where it must flow through 


contributes to trouble 


not around 


the bearings back into the oil reservoir 


free operation ... longer bearing life ...low maintenance 


Labyrinth seal in each bearing cap... no contact between 


shaft and seal... keeps oil in and dirt out of bearings — 
prevents contamination of lube oil—contributes to trouble free 


operation —low maintenance 


Write for 
BULLETIN 


for details 


Custom Designed, Engineered and Manufactured by 


PACIFIC PUMPS inc. 
One of the Dresser Industries 


HUNTINGTON PARE CALIFORNIA 


Offices ia ali Principal Cities 


for more data o« advertised products, use Readers Service Cards, test page 


New Equipment. ee 


both junior 
t quick field repli 
removal of t 


ent of 


odels) pern 


damaged dial without 
Dials are hermetic 


subrne 


ntire gauge ally sealed 


skine then 


root 


rsible andl «=6moisture 


Complete details are availabl 


rw auger Simply 


This item supplements Rochester Manutac 
turing Company, Inc., dota on Page 774 of 
The Refinery Catalog, 22nd Edition 


Circle E11 on Postcard 


tube re 


A non-magnetic extension 


miass tube im the new 


places the customary 

Mag Na \ ie which has been developed 
mainly for use with the Brooks Armored 
Rotameters. The is designed for use 
at pressures te 1200 per at mn) | or tor 


unit 


metering opaque fluids 


extensi 5 s it t 
mbedded im the 
extensor s leht 


moves in respons 


Riding inside the 
with inent magnet 


float 


i perm 
he vc 


wei@ht ind 


Chutside the 
iting sleeve 
oat position The mig 
holds the 
float position. The 
n place by a Swagelok 
tubing connector integrally mach 


hittin rings of 


change in 
Noat 


to any 
net om the 


permanent bond to the 


head sleeve n 


extension is sealed 


ned as a 


part of each en 


rubber packings are required. This se ling 


eliminates ft in iintenance 


wind pert s su | d ‘ bly 


i neiple 
wroblems 


ind dis-asse bly 


For complete imformati 


Circle E12 on Postcard 





200 Tons 
“Per day of pe 


AMMONIATE? 
NITRATE 
\ sSo.uTIO® 4 








EScamBiA BAY ow 
1¢ ° 
MN} car conrons™ 


SS 


oy 


MI 


| * 
JOB 1012 | 


uli ti {|| 
Hil] 
HII 


A Complete Integrated 


Fertilizer Plant 


designed and now being constructed 


by CHEM ICO for 


Escambia Bay Chemical Corporation 
at Pensacola, Florida * 
to help America produce better crops 


CHEMICAL CONSTRUCTION CORPORATION 
A UNIT OF AMERICAN CYANAMID COMPANY 
Designers and constructors of complete plants and facilities jor the chemical, 
metallurgical and petrochemical processing industries for over 40 years 
525 WEST 4380 STREET, NEW YORK 36, NEW YORK 
Cable Address: Chemiconst, New York + Technical Representatives: Cyanamid Products Lid, London 
South African Cyanamid (Pty) Lid., Johannesburg 








pI re rom eH |) | 


QUIET, EFFICIENT FEATHER THROWS SET AT 180°. Iner- CHOICE OF DRIVERS. Syn- 

VALVES are readily accessible tia forces of opposing pistons chronous motor (shown), steam 

without disassembly of head. cancel, eliminating vibration, turbine, or engine allow most 
cutting foundation costs. economical fuel choice. 











CUTAWAY Vitw of Worthington's new balanced-opposed travel in opposite directions, cancelling out all inertia 
compressor shows double-throw crankshaft with cranks forces. Result: fewer vibration problems; consequently, 


set at 180 degrees. Reciprocating weights of pistons always simpler foundation 


New balanced-opposed compressor 
handles multi-services all at once 


When you have process requirements existing at of smaller, less expensive foundation. 
different low-temperature levels, you don't need a bat- FEATHER* VALVE OPERATION. Worthington’s exclu- 
tery of compressors. All you need is one Worthington sive Feather Valve provides unusually high compres- 
balanced-opposed unit with only one driver sion efficiency — bringing power costs "way down. 
The new balanced-opposed compressor is specifi MINIMUM MAINTENANCE COSTS — made possible 


cally designed to handle single or cascade refrigera by quick, easy accessibility to all compressor cylinders 


tion duties. What's more, you can combine on the and running gear 

same frame refrigeration loads with gas compression, WIDE CHOICE OF DRIVERS — synchronous motor, 

similar to that encountered in chlorine condensing and steam turbine, internal’ combustion engine — what- 

carbon dioxide liquefaction systems. Result: a big ever drive is easiest, cheapest for you to use. 

saving in installation and operating costs You can get the Worthington balanced-opposed 
Here are more cost-cutting features compressor in sizes from 300 HP all the way up to 
BALANCED-OPPOSED PRINCIPLE (which virtually 10,000 HP. Write for details today to Worthington 

eliminates transmission of unbalanced shaking forces Corporation, Air Conditioning and Refrigeration Div., 


to foundation) plus simple frame design permit use Section A.5.60-PE, Harrison, N.J. A560 


WORTHINGTON 


Q 


ee ’ 
—— “>> a 
ae S SEahiaeieisae (? 
HNN IWS 


CLIMATE ENGINEERS TO INDUSTRY, BUSINESS AND THE HOME 


For more dete on odvertived products, wee Readers’ Service Cards, last page PerroteumM REFINER 











What's New in Manufacturers Literature 








For more data on New Equipment or copies of Catalogs and Literature reviewed in this issue, use 
the Reader Service postcards just inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. Requests are transmitted to the 
manufacturer as soon as received by us for mailing of desired information directly to you. 


Forge Steel Union and 
Check Valve Data Booklet 


Complete data on 


forged 


various 
and check valves are 
booklet now being 
issued by Clayton Mark & Company. Cut- 
away and sectional drawings sup- 
plement detailed descriptions and specifi- 
tabulated dimensions, 
weights, pressures and temperature ratings 
and other pertinent data of each type of 
forged steel union and check valve 


types of 
steel unions 


contained in a new 
views 


cations, including 


Of special interest are the pages devoted 
to the recently “Petro” 304, 
116, and 347 steel hot forged 
unions for screwed or socket weld con- 
Similar given tor stain 
orifice and forged stee 
union check valves with various trims, also 
for all brass spring check valves 

“Handle-Bar,” 4000 test and 6000 test, 
mions are given full treatment in this new 
data booklet. The O Ring type, 
mended for cementing, mud, crude oil, gas 
and 
given as to various type 
best 


introduced 
stainless 
nections data is 


less steel unions : 


recom 


water services, has recommendations 
of synthetic rub 
suitable for such 


ber compounds 


appli ations 


Circle E13 on Postcard 


Water treating systems are featured in 
new 24-page bulletin now available 

Milton Roy Company 
This bulletin, Bulletin 


typical water treating 


9%5 


processes 


describes 
including 


coagulation systems, lime soda softening 


hot process softeners, de miner aliz ition, and 
various types of boiler 


I horough 


water 


water treatment sys 
tems inalysis is given to cooling 


towe! treating problems as well as 


methods and systems for waste and sanitary 
water treatment 
Your ce py 18 ay tilable 


now. Just 


Circle E14 on Postcard 


Miniature digital pressure gauges de 
Byron Jackson Company 
Electronic Division, are described in a new 
bulletin BIE 606 The Vibrotron gauges 
described are direct pressure-to-frequency 


veloped by the 


instruments The gauee measures pressure 
alternation of 
then 
1 radio or wire and ampli 
useful levels without distorting the 
relat 
sure. Specifu 


in terms of the frequency of 


an electrical current. This signal may 
be transmitted \ 
hed to 
onginal onship of frequency to pres 
tions for Vibrotron models of 
gauge 
gauge ire presented in the bulle 
tin. A listing of other electronix 


control from the 


an absolute pressure gauge and a 
pressure 
testing and 
Byron Jack 


instruments 


im luded 


Circle E15 on Postcard 


son Company is aiso 
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Liquid level gauges are the subject of 
the new 26-page bulletin just released by 
the Bristol Company. The well illustrated 
bulletin shows float-type 
sure-type, differential pressure-type, and 
bubbler-type liquid level gauges. in both 
ind round chart models Au or elec 


several 


two color pres 


strip 
tric controllers are available in 


modes 
\ new is shown for 
the ! and 12 


ind controllers 


weatherproof case 


inch round chart recorders 


These are designed for sur 


face or pole mounting outdoors where the 


instrument will be exposed to all types of 


weather 


Engineering data on the choice of the 


proper bulb, and instrument for a given 


nstallation are presented, as well as in 


stallation information on liquid level tele 


metering and remote control 


Your copy of this bulletin, L701, is 


ible now ] ist 


avail 


Circle E16 on Postcard 


Glycols are the subjects of 
book just published by (¢ 
Chemicals 
Carbide 


commerci al 


i new OU-page 
ind ( 


division of Union 


irbide irbon 
Company, a 
ind Carbon Corporation. The 12 
glycols and tiols sold by the 
company are discussed in detail 


The book is 


ists, engineers 


1 handy reference for chem 


purchasing agents, and pro 


duction and laboratory workers. It describes 


the ises and suggested applic itions for gly 


Tabul ur data include properties ship 


cols 


ping information, specifications, test meth 


ods, and constant boiling mixtures. Useful 
physical property data are contained in 433 
A selected list of refer 


addi 


easy-to-read charts 


ences gives the reader sources for 


tional and more detailed mformation 


his 
Simply 


hook 5 ivailable it no charee 


Circle E17 on Postcard 


Valve types manufactured by Shutte 
and Koerting are shown in the 
bulletin, V-1. The bulletin 
and describes Shutte and Koerting’s line of 
Bleeder Check, Boiler Feedwater, Venturi 
Reducing He ater Bypass Balanced Butter 
fly, and Relief Valves and a 
It in 


companys de 


company 5 


new illustrates 


Atmospheric 


new high pressure, Forged Strainer 


cludes information on the 


) 


signs and their specific advantages and 


data on construction and appli ition 
Your copy of this informative bulletin is 


available now. Simply 


Circle E18 on Postcard 


Physical and chemical properties o! 
the chloromethanes methylene chloride 
methyl chloride, chloroform and carbon 
tetrachloride are contained in a new 
booklet offered by 
Allied 


comprehensive, 28-page 


the Solvay 
Chemical and Dye Corporation 


Process Div ision of 
In addition to data applying generally 
to the book 
individual sections that supply specifx 
each of the 
Included are such items 
data, flammability, solubil 
handling and storage 
booklet s 
Simply 


chloromethanes, the contains 


figures and information on 


products as toxi 
city, azeotropx 
ity, shipping 


Your 


without chare@e 


of this available 


now 


Circle E19 on Postcard 


copy 


“Corrosion Resistance of Cupr 
Nickel Alloys Contain:ng 10 to 30 Percent 
Nickel” is the title of 12-page book 


let recently 


J] new 
released by the International 
Nickel Company, Inc 


This book 


lated data on performance in specific ser 


provides considerable tab 


fluids such 
alkaline 


organ con 


ice in various industrial 


iummoniacal solutions, brines solu 


tions, petroleum products 


pounds, and others 


Your iilable 


Circle E20 on Postcard 


now. Simply 


copy 6 ay 


industrial applications of alu 
from 
thoroughly analyzed 


book published by Alun 


America 


for producing everything beer 
bomb shells are 
new 60-page 


Company of 


This new book delivers its story in three 


important phases. Described first are pro 


ess applications of aluminum by indust: 


ind product Following this is a compre 


hensive directory of the performance of 


vuminum with chemicals The 


latest 


irtous 


information on designing aluminus 


completes the howk 


Applica 


1 most useful 


processing 

Part Il of 
Aicoa 
dictionary on the 
chemu ils All 
ilphabetically vl 


equipment 
Process Industries 
tions of Aluminum is 
service performance of 


vluminum = with common 


chemicals are indexed 
their 


plaine d 


effect on alum num m ¢ srefully ex 


Also 


flow 


included in this section are 


process charts for the production of 


important chemical products showing 
where dluminum equipment is employed 
The book im AN stlable by 
letterhead to Aluminum 
Department PR 61 


Pittsburgh 19, Penneyl 


writing 
company tom 
America 


Building 


pany otf 
Alcoa 


Circle E21 on Postcard 
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*The Air Preheater Corp 
*The Airetool Manufacturing Co 
Allied Chemical & Dye Corp 
*Allie- Chalmers Mig. Co 
Alley Pabricators, tne 
*Alloy Steel Products, Ine 
\iuminum Company of America 
Amercoat Corp 
"American Bras Co 
American Cyanamid Co 
Refinery Chemicals Dept 
The V. D. Anderson Co 
Armour & Coe 


Automatic Sprinkler Corp. of America 


*The Babcock & Wileos Co 
The Babcock & Wileos Co 
Tubular Products Division 

*Badger Manulecturing Co 
"Bailey Meter Co 

Kingham Pump Co 

*Black, Sivalle & Brveon, inx 
Ronney Forge & Tool Works 
* Bridgeport ras Co 

The Bristol Co 

Brown & Root, In 
Bucyrus-Erie Co 

*Buell Engineering Co 
Burrell Corp 


c 


*C aries Corp 

The Chapman Valve Mig. Co 
hase Brass & Copper Co 
hemical Construction Corp 
hicago Bridge & Iron Co 
hilders Manufacturing Co 
ities Service Co 

lassthied Advertining 

olten Chemical Co 
Glumbia-reneva Steel Division 
United States Steel Corp 
omclidated Chemical ladustrie., ln« 
rane Co 

rane Packing Co 


rosby Steam Crege & Valve Co 


"Dean Brothers Pumps tne 
De Laval Steam Turbine Co 
Dowell Incorporated 
Downingtown Iron Works, tn 
©. HH. Deegert Co 
*Dreser Lagineering Co 
* Dresser Industries Im 
1. du Pont de Nemours & Co 4 


*The Dursley Co 


The Blectric Controtier & Mie. Co 
Electric Steel I 
Plectronic Associates, Tnx 

*Piliett Co 

Pewee Manulacturing Co 

*Penet Water Column & Gage Co 
Pihy! Corp 
Fihy! Corp 


memdry Cx 


Research Laboratories 


*lieher Cowerner Co 

*The Pluer Corp 

*Pood Machinery 
The Foram Corp 
Poster Enagineerim to 
Lonter Wheeter Corp 
The Poshore Co 


& Chemical Corp 


G 


General Chemical Division 
Allied Chemical & Dye Corp 

*Cieneral Plectric Co 
Creneral Refractories Co 
The Girdles Cx 

The Pmil Greiner Co 
*Cirinnell Co 
*The Gaull Publishing Co 

‘ vite ¢ mo ’ =» ¢ : 
Chustio Bacon Mie. Co 
Cutehoff nungs: huctte 


pe 


248 
225 
hd 
i”) 

7) 


192-193 


26) 


4% 
ltt 
2 


*The asterisk preceding name of 
advertiser indicates that detailed 
data on products and services of 
the firm will be found in The 1954 
Refinery Catalog. 


The Harshaw Chemical Co 
Hercules Powder Co 
Houdry Process Corp 
*Howe-Baker Corp 
*Hudson Engineering Corp 


"Ingersoll-Rand Co 

Invul-Mastic Corp. of America 
"International Engineering, Inc 
The International Nickel Co 
*lrwine Subway Crating Co 


Jefferson Chem'cal Co 


*The ©. ©. Jet? Mig. Corp 


"The M. W. Kellogew Co 
*Key Co 

*Kieley & Mueller, Inc 
*Richard Klinger Lid 


Koppers Co 


Larkin Packer Co 

Layne & Bowler, In 
Layne & Bowler Purp Co 
Leeds & Northrup Co 
Lukens Steel Co 

*The Lummus Co 

The Launkenheimer (« 


*The Mack Iron Works Co 

Manning, Maxwell & Moore, 'n 

Clayton Mark & Co 

The Master Electric Cr 

"A. ¥. MeDonald Mig. Co 

*Arthur G. McKee & Co 

Mideontinent Tube Service, Im 
*Milton Rey Co 

*Minerals & Chemicah Corp. of America 
*Minneapolis-Honeywell Regulator Co 62-03 
*Mixing Pauipment Co 102, 21% 
*Murray tron Works Co 268 


National Alaminate Corp 
National Tube Division 
United States Steel Cor 
Newport News Shipbuilding & Dry Dock Co 
Nitrogen Division 
Allied Chemical & 
*Nooter Corp 
Nerton Co 


Dve Corp 


PETROLEUM 
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*Oaktite Products, Inc 
*Orbit Valve Co 


*Pacific Pump in 
*Panalarm Products, Inc 
*Panellit, Inc 
The Ralph M. Parsons Co 
The Patterson Foundry & Machine Co 
*Peabody Engineering Corp 
*Peerless Pump Division 
Food Machinery & Chemical Corp 
*Petreco 
Division of Petrolite Corp 
*Petro-Chem Development Co 
Philadelphia Gear Works, Inc 
Ihe Wm. Powell Co 
*The Pressed Steel Co 
. BP. Prichard & Co 


recon Incorporated 


Qa 
The Quaker Oats Co 


*The Refinery Catalog 
Refinery Chemicals Dept., 
American Cyanamid Co 

*Revere Copper & Brass In 
Reynolds Metals Co 

Rheem Manufacturing Co 
Rhodia, Inc 

The Ridge Tool Co 
*Robinson Orifice Fitting Co 
*Rockwell Manufacturing Co 
*Rockwell Spring & Axle Co 
*Rockwood Sprinkler Co 
*Roots-Connerwville Blower Corp 


Scovill Manufacturing Co 

Shand & Jurs Co 

Shell Oil Co 
*M. B. Skinner Co 

A. O. Smith Corp 

Southern Engine & Pump Co 
Standard Oil Company of New Jersey 
*Standard Steel Spring Division 

Rockwell Spring & Axle Co 

*Stone & Webster Engineering Corp 
*Sun Shipbuilding & Dry Dock Co 


T 


*Taylor lastrument Companies 
Tennessee Coal & Iron Division 
United States Steel Corp 
Tennessee Corp 
*The Terry Steam Turbine Co 
Thermo Electric Co 
The Timken Roller Bearing Co 
Trac erlab, Inc 
Arthur Tickle Engineering Works 
*Tetrolite Co 
*Tube-Turns, Inc 
*Tubular Products Division 
The Babcock & Wilcox Co 


Tulsa Gauge and (nstrument Co 


u 


nited States Rubber Co 2tV2 
nite! States Steel Corp 46, 66, 79, 250 
nited States Steel Export Co ? 
nited States Stee! Supply Division 
United States Steel Corp 
niversal Atlas Cement Co 
niversal Ol Products Co 


v 


Visco Products Co 
*Henry Vout Machine Co 
J. H. H. Vows Co 


w 
Walworth Co 
Warren Petroleum Corp 
Wedgepruy Valve Co 
*Worthingt. Corp 
Wright Che nical Corp 
Wvett Metal & Boiler Works 


Y 


*Varnall-Warine Co 
"Otte H. York Co 


*Zallea Brothers 
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Here is a quick, convenient way 
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columns and on products and services advertised in this issue of PETROLEUM REFINER: 


1 For more data on New Equipment, Catalogs and Literature reviewed in the editorial 
* columns, circle on the card below the Code Number shown in the item itself. 


2 For more data on Advertised Products and Services, circle on card the actual page 
* number of the advertisement as listed in the Advertisers’ Index on the preceding page. 


Then, print your name, title, company and complete mailing address and drop the 
card in the mail. PETROLEUM REFINER’s Readers’ Service Department will 

* promptly forward your requests to the company concerned. The requested informa- 
tion will then be mailed directly to you. 





Quick—Easy 
Use these cards tc 


help keep informed 
. BUSINESS REPLY CARD 


on what's new . 
for more job-help First Class Permit No, 7 (Sec. 34.9, P. L. & &.), Houston, Texes 
information on 
equipment and 
services. 














REFINER 
BOX 2608 
HOUSTOI! 1, TEXAS, U.S.A 











PETROLEUM REFINER Readers’ Service Card June, 1955, Isstte 
- 0 panagy? song | SDFTORIAL ITEMS—Civcte code sumbers on which more informetion desirad: 
=- cola Ri #2 BB Pv) Es 7) ky bs Pt) nt) 

‘ow Equipment’ “re EM Bis aT} g17 Eis EIS ee 021 

editorial items 

















ADVERTISEMENTS —-Circle page sumbe; of od tor more product intermetiom 


7 ‘ ’ 16 il 12 u OM mo Kw HW 20 
a io oe oe UM lhU ee Oe oe “0 
47 “ono ft 8 ZasnsH & & 8 “ 
7 « # 8 it 2 7 mo 6% TT nO 
TFT 8 @ & Bae. we So. 8 162 
186 «6169 «6190 «(19h «6192 «6198 «194 «(198 1G OT 202 
2113 264 «2215 «6216 «6217 «6208 20219 «228 229 
260237 «2082s HAH SOOO 249 
256 «6-257 «(he 2586 259 260 Mle ib M2 Mia Mtb 2670 
274e 274% 275 276 2778 277% Zhe 27%b 282 





FFezees 


Circle page number 

for more informa- 

tion on ADVER- 
TISED products 


Ne 
- 
~ 








ELRESEecee. 








Position 


cil as een teal 





*JUNE ISSUE CARD EXPIRES AUGUST 31, 1955 





use these *3 


READERS SERVICE CARDS 


el@miilelaclilielaiiielaela 


Here is a quick, convenient way 


to get more information on New Equipment and Literature reviewed in the editorial 
columns and on products and services advertised in this issue of PETROLEUM REFINER: 


1 For more data on New Equipment, Catalogs and Literature reviewed in the editorial 
* columns, circle on the card below the Code Number shown in the item itself. 


2 For more data on Advertised Products and Services, circle on card the actual page 
* number of the advertisement as listed in the Advertisers’ Index on the preceding page. 


Then, print your name, title, company and complete mailing address and drop the 

3 card in the mail. PETROLEUM REFINER’s Readers’ Service Department will 

* promptly forward your requests to the company concerned. The requested informa- 
uion will then be mailed directly to you 


PETROLEUM REFINER Readers’ Service Card Junc, 1955, issue* 


EDITORIAL ITEMS—Circie code numbers on -shich mere inteormetion desired: 
¥) 82 gs Lz) KS Lz} ai es a ge gil g12 
Bis ai £15 Ei ni? gu ae a2 £21 





Circle code number 

for more date on 

“New Equipment” 
editorial items 














: 
| 


ADVIUIRTISEMENTS——-Circle poge nurnber of ad 
; 6 7 > wun tb 
2 a 27 » yo a 22 LS 
“a 46 47 ” so $i $2 $3 
“o @ @ eoninnr nm wn 
os «6 #8 »o © WW 8 8 
ae | 190) «619t «6192 198 CS 
22 24 «6S «626 «627 «6 Oe 
ms «(2M ae ae ae) ae 
5 (286 25a 2586 259 260 26le Mb 
278 «24a 2th 275 «276 «(2116 277Tb 2h 

a a | 


es 


trr 
2 
BEERPRezees 





ee ee ee ee ee eee eee ee ee ee ee 


SSR 
zeERS 
Ss 
&eeee 


Circle poge number 

for more informa- 

tion on ADVER- 
TISED products 


’ 
4 
“4 
os) 
“4 
83 


: 
332 
BPBIEFeees 


gz 


BESRSSzcss 
PERLZEsess 
BURRS cece 


see8 
FS 





: 





Name (Please Print) 


Compary , a “ PO ricrcmsiaiimin 


Adéres.. ; baie +: «MA Oe Ee A a F 
*JUNE ISSUE CARD EXPIRES AUGUST 31, 1955 Check Squerc for Extre Card [) 














Q ick E 
Use these cards to 
help keep informed 
on what's new... 
for more job-help 
information on 
equipment and 
services 





BUSINESS REPLY CARD 


First Class Permit No. 7 (Sec. 34.9, ?. L. & &.), Houston, Texas 











REFINER 


BOX 2608 
HOUSTCN 1. TEXAS.U S.A 














Destination... 
Service 


Bas QK . 


s 


@ Whatever the transportation and 
however far their journey, the prod- 
ucts of Wyatt's Fabrication have one 
final destination . . . 

Service to the Processing Industries. 
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PRODUCTS OF EXCELLENCE FOR AN 


Through the years since the infancy of the oil 
industry, the A. Y. McDonald Mfg. Co. has 
worked closely with the men in the field. We 
have learned their needs as those needs de- 
veloped. We have planned and produced to 
meet their requirements with experience and 
know-how as our guides. 

As an example: We are known throughout the 
oil industry as “The Home of the Swing Joint.” 
However, the superior product which we pro- 
duce today is the result of many years of de- 


HOME OF THE SWING JOINT. 
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Plote 814 Plate 813 
7 % to 10 
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EXACTING INDUSTRY 


velopment and diligence on the part of our 
engineers to provide you with the finest prod- 
uct possible. 

Illustrated is a portion of our complete line 
of Swing Joints... one to serve every purpose. 
Featured above is Plate 814, the Double Stand- 
ard Swing Joint. It features an iron body, 
bolted gland, and bronze ferrule. Sizes % to 
10 inches. Write for free information on our 
complete line. 

A. Y¥. MSDONALD MPG. CO., Dubuque, Iowa 
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